
.o^e5f 



> * * ■ ■ r^^^P^^f^^^«^^wy^l^^i^i^ii^^^^^^^^^^^W^gpf^^^^^^ 



lUlilll 




C^3^s^. 



gFPg^!B^^t^i"^^!gl***^^^^ 






IH^iBil 



r^^3 



^"T- 



't C<-<J?'5L>-^3 s-' 



tEntered at the Post Office of New York. N. Y.. as Second Class Matter. Copyright, 1900, by Munn & Co.] 



A WEEKLY JOURNAL OF PPtAGTICAL INFOIIMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. liXXXIIIc-No, 3.1 

Established 1845. J 



NEW YORK. JULY 21, 1900. 



r$3.00^ A YEAR. 



Weekly. 




Southern Abutment; Grant Memorial in the Distance. 




Looking North up the Hudson River. 




The 130-Foot Arch Across Manhattan Street. Traneportiiig the big giidere on foui flat care. 

UVESSIDE DSIYS VIADUCT, NEW YOBK.— [See page 88.] 



34 



wtifijc 




ESTABLISHED 1845 



MUNN & CO., - * - Editors AND Prof "»iETORS. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, - - NEW YORK. 



TERMS TO SUBSCRIBERS 

Utie copy, one year, for the United States. Canada, or Mexico . . .• $3.00 

One copy, one year, to any foreiprn country, postapre prepaid, £0 Itts. 5d. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (Established 1845) 13.00 a year. 

Scientific American Supplement ( Established 1876) a.00 '" 

Scientific American Building Edition (Established 1885) 2.o0 

Scientific American Export Edition (Established 1878) 3.00 

The combined subscription rates and rates to foreign countries will 
be furnished upon apphcation. 

Remit by postal or express money order, or by bank draft or check. 

MUNN & CO., 36] Broadway, corner Franklin Street, New York. 

NEW YORK, SATURDAY, JULY 21, 1900. 

AMERICAN ENGINEERING COMPETITION. 

British manufacturers are indebted to The London 
Times for a remarkable series of letters on the sub- 
ject of American engineering competition, which have 
lately been communicated to that journal. Previously 
to writing these articles, the author made a tour 
through the chief manufacturing States of the Union, 
for the purpose o f personally examining the plant, man- 
agement, local conditions and transportation facilities, 
of the leading industries and gather all other informa- 
tion necessary for a comprehensive and intelligent dis- 
cussion of the subject. It is evident that he is tech- 
nically qualified for the task, and the series forms such 
a valuable compendium on the subject that we have 
concluded to publish it in consecutive issues of the 
Scientific American Supplement. 

The introductory letter, which will be found in the 
current issue of the Supplement, naturally opens 
with a reference to the statistics of imports and ex- 
ports of Great Britain and the United States, the 
figures being taken respectively from the British Board 
of Trade and from the United States Bureau of Sta- 
tistics. Statements of imports and exports afiford the 
most reliable evidence of the strength of American 
competition and of the relative progress of the two 
countries in the world's trade ; although, as the writer 
reminds his readers. Sir Robert Gififen, in a recent lec- 
ture before the Royal Statistical Society, has warned 
the British public against being too easily alarmed by 
an excess of imports over exports, pointing out that 
Great Britain has a fruitful source of income in the re- 
turn upon the enormous British capital invested in 
railways, public works, etc., in different foreign coun- 
tries. While the force of this suggestion is not dis- 
puted, it is pointed out by the correspondent to The 
Times that for a country to carry on an export trade 
is an indication that it can meet and beat other 
nations in competition, while the falling off in Ameri- 
can imports, though it may be caused by a protective 
tariff, is an evidence of the nation's greater ability to 
manufacture for its own needs, and for the consumer 
to pay the price demanded by the producer. 

The introductory statistical comparison is based 
upon the changes which have taken place in the two 
countries during the decade^ from 1888 to 1898. The 
total exports of the United States were, in 1888, $695,- 
954,507, while the imports were $723,957,114, which 
gives an excess of over $28,000,000 of imports over ex- 
ports. In 1898 American exports had risen to $1,231,- 
482,380, while the imports had fallen to $616,049,654, 
which shows that instead of buying more than we 
were selling, as at the beginning of the decade, we 
were selling more than we were buying by an enor- 
mous margin. The statistics of English trade show 
that in 1888 the total exports were $1,492,887,705, or 
over double those of the United States in that year. 
The imports were $1,938,178,715, the excess of imports 
over exports, therefore, being about $445,000,000. 
Eleven years ago Great Britain and the United States 
imported more than they exported ; by 1898 British 
exports had fallen to $1,470,069,940, while the imports 
had risen to $2,351,892,914, showing that the excess of 
imports over exports had risen to over $881,000,000, 
the excess being about double what it was at the be- 
ginning of the decade. Comparing these results we 
find that, whereas in 1898 Great Britain bought about 
$881,000,000 worth more than she sold, the United 
States sold about $640,000,000 worth more than they 
bought. 

Speaking of the natural advantages enjoyed by the 
engineering trade in the United States due to the vast 
extent, richness and accessibility of the ore, and the for- 
tunate geographical distribution of the raw material for 
the steel industries, The Times correspondent shows 
that whereas the Lake Superior ores contain irom 59 
per cent, to 65 per cent, of iron, as against 57 6 percent, 
of iron in the so-called rich Cumberland and Lanca- 
shire ores, in the Cleveland ironstone the percentage is 
very much less. A further natural advantage is due 
to the fact that coal is being worked very much nearer 
the surface in the United States than in England, and 
tbat in cases where long distances have to be covered^ 



to gather the raw materials at the blast furnace, the im- 
proved methods of transportation peculiarly character- 
istic of the United States have gone far to neutralize the 
disadvantage. Moreover, it seems that so far from the 
coal, ironstone and flux lying geographically close to- 
gether in Great Britain, the ore used in the manufac- 
ture of Bessemer steel has to be brought a thousand of 
miles by sea from the Spanish mines. Thus, in 1898, 
when Great Britain produced 8,631,151 tons of pig iron, 
she imported nearly five and a half million tons of ore, 
chiefly from Spain. 

Among all the statistics bearing upon the engineer- 
ing trade of the two countries, none are more signifi- 
cant than those^ of the production of pig iron, for, 
whereas in .1884 7,811,727 tons of pig iron were produced 
in Great Britain as against 4,097,869 tons in the United 
States, in 1890, when the total production for Great 
Britain was about the same, that of the United States 
had more than doubled, having risen to 9,202,703 tons 
and thereby giving to this country, for the first 
time, the foremost position among the iron-produc- 
ing countries of the world. The estimated produc- 
tion for 1899 is for Great Britain 9,500,000 tons and 
for the United States 14,000,000 tons, an excess over 
Great Britain of 4,500,000 tons. The letter concludes 
with the statement that during the tour through 
the United States, made in the interest of the series 
of articles referred to, the writer found everywhere 
the same state of booming prosperity ; works of 
all kinds full of orders for a year and more ahead, old 
works being enlarged and new works started. 



OUR BATTLESHIPS IN THE LIGHT OF THE 
" BELLEISLE" EXPERIMENT. 
The very remarkable test of the " Belleisle " recently 
carried out by the British Admiralty is particularly 
gratifying to naval experts in this country, for it goes 
to prove that the principles upon which the ships of 
the United States navy have been designed in regard 
of their defensive qualities are thoroughly sound ; in 
other words, that the emplacementof gunsand the dis- 
tribution of armor is better suited to resist the attack 
of modern high-power guns than that adopted by those 
navies yvhich must be regarded as possible antagonists. 
The principle underlying the defensive arrangements 
of our vessels is that the best protection against shell-fire 
is the provision of a continuous, vertical wall of armor 
from below the water-line up to and embracing the 
gun-emplacement. Thus, in the battleships of the 
" Alabama " type, we have from 9>2 to 16}^ inches of 
armor extending from below the water-line to several 
feet above it ; then the 15- inch wall of barbette armor, 
and above this the 14- inch protection of the turrets ; 
while for the 6 inch guns of the intermediate battery 
we have 6 inches of armor from the belt to the deck 
upon which these guns are carried, and 53^ inches of 
protection in front of the guns themselves. Now 6 
inches of armor will, in almost every case, burst a 
shell on its outer surface, or at least before it can effect 
an entrance within the vessel. 

Turning now to the account of the damage done by 
the guns of the *' Majestic" upon the ''Belleisle," as 
recorded on another page, it will be noticed that the 
6-inch shells which struck the armored portions of the 
vessel failed entirely to penetrate, the lyddite shell 
being in this respect as helpless as the common shell. 
On the other hand, whenever they struck the un- 
armored portions of the ship, they passed through and 
burst the between decks, with the result, in the case 
of lyddite, that the deck was lifted over a wide area, 
and that portion immediately over the explosion com- 
pletely blown away. Now^ it has always been con- 
tended by Sir William White, the very able Chief Con- 
structor of the British Navy, that high explosive shells 
which burst between decks would act exactly in this 
manner, and that it was absolutely imperative to pro- 
vide a complete wall of side armor, of sufficient thick- 
ness to keep out a high explosive shell, which should 
cover each gun-emplacement and extend without a 
break from the gun-platform down to and below 
the water-line. This principle has been faithfully 
followed in all the battleships and armored cruisers of 
the modern British navy, and, with the exception of 
the " Maine" and the *' Texas," the same principle has 
governed the construction of the battleships of our 
own navy. 

To appreciate the value of a continuous wall of 
vertical armor from water-line to gun-emplacement, we 
have but to look at some of the most notable of the 
German and French designs ; such, for instance, as the 
three French battleships of the "Charlemagne" class, 
and the four German battleships of the *' Kaiser Fried- 
rich III." class. . In every one of these seven first-class 
battleships, there is a wide gap, extending over a height 
of two decks, say about 15 or 16 feet, and reaching 
horizontally the whole length of the vessel, upon which 
there is not an inch of armor protection. In the case 
of the "Charlemagne," although the eight rapid-fire 
guns on the main deck are protected by 3 inches of 
armor in front, they have nothing but the thin shell 
of the vessel to prevent high-explosive shells from 
being burst within the vessel] immediately below the 
deck on which they are mounted. This shell plating 
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wonld serve simply to give the shock necessary to ex- 
plode the shell at the point where it would do most 
damage. The way in which the decks of the "Belleisle " 
were blown to pieces suggests that in a duel at moderate 
range between the " Chaileiuagne" and, say, our own 
'* Alabama," the seven 6-inch rapid-fire guns which the 
latter would be able to bring to bear, to say nothing of 
the 12-inch rifles, would, if firing high-explosive shells, 
very quickly put the whole of the rapid-fire battery of 
the "Charlemagne" out of action. This will bereadilj/ 
understood by referring to the armor diagram of the 
"Charlemagne," published in our article on the French 
Navy (Scientific American, January 28, 1899). 

The same serious defect exists in that otherwise ad- 
mirable ship, the "Kaiser Friedrich III," in which, 
the guns although emplaced in separate turrets, and 
well protected from what we might call lateral or 
horizontal attack, have no protection against the 
bursting of high-explosive shell beneath them, other 
than is afforded by a small armored ammunition tube 
extending from the base of the gun to the protective 
deck some 15 or 16 feet below. Well-directed shell 
would pass through the unarmored sides above the 
water-line belt, and could be burst in great numbers 
beneath the floor of the turrets. In the *' Kaiser 
Friedrich III." this is true, not only of the rapid-fire 
battery, but of the two turrets containing the main 
armament of four 9^-inch guns. A diagram of the 
" Kaiser Friedrich III." appears in the article upon the 
German Navy, Scientific American, April 22, 1899. 
If the diagrams of these German and French ships, 
be compared with those of such vessels as the "Ore- 
gon," " Kearsarge," "Alabama," and the "Maine," it 
will be seen at a glance how vastly better equipped for 
defense are the American ships than those of France 
and Germany. 

Upon the other hand, it is only fair to state that 
the continental navies, notably the French navy, have 
shown their farsightedness in adhering to the continu- 
ous, as against the partial belt, at the water-line. Both 
the "Charlemagne" and the "Kaiser Friedrich III." 
have a belt extending practically throughout the length 
of the vessel; whereas the "Oregon" and her class, 
like the "Royal Sovereign" and "Majestic" class of 
the British navy, hav^e only a partial belt extending 
for two- thirds of the length of the vessel amidship. 
Judging from the "Belleisle" results, shell fire would 
tear these unarmored ends to pieces, admitting water 
and injuring the stability of the vessels. Our later 
ships, however, of the classes named above, are to have 
a practically continuous belt, and will be in this respect 
a great improvement over the '* Oregon." 



THE "DEUTSCHLAND." 

There is something very impressive in the ease with 
which each of the successive giant vessels of the At' 
lantic fleet that has been started on its westward voy- 
age has attained the speed for which it was designed. 
The contract for the construction of the ''Deutsch-* 
land " called for a sea speed of 23 knots an hour. It 
usually requires three or four voyages to bring the en- 
gines down to their bearings, and no attempt is made 
to push the vessel to its highest capacity on the first 
few trips ; certainly not on the maiden trip. Hence, 
the record of the " Deutschland," which ran from Ply- 
mouth to New York at an average speed of 22 '42 knots 
an hour, is particularly meritorious, and makes it rea- 
sonable to expect that this fine vessel will ultimately 
make an average speed of 23}4 and possibly 23)^ knots 
an hour for the whole distance. The " Deutschland's" 
speed is greater than that achieved by the " Kaiser 
Wilhelm"on the maiden voyage of this vessel from 
Southampton to New York, which was made at an 
average speed of 2139 knots per hour; but it is not 
quite so fast as the highest average of the "Kaiser 
Wilhelm," on its fastest eastward trip to Plymouthj 
when it made the distance in five days sixteen hours 
and ten minutes, at an average speed of 2263 ki)ots an 
hour. 

The "Deutschland," which, like her great rival, wa» 
built at the Stettin Yards, Germany, is larger than that 
Vessel, though not so large as the "Oceanic" of the 
White Star Line. In external appearance there is a 
great likeness between the two German boats. The 
''Deutschland" is 686>^ feet long, or 38 feet longer 
than tlie '' Kaiser Wilhelm," and 7^ feet shorter than 
the " Oceanic," and her horse power is 35,000, or about 
7,000 njore than that of the other two boats. Her beam 
is 673^ feet, or half a foot less than that of the 
"Oceanic," and her displacement is about 23,000 tons, 
which is 5,500 tons less than the displacement of the 
"Oceanic," on a 323^-foot draught. She is driven by 
quadruple-expansion, six-cylinder engines, of 35,000 
horse power, and steam is supplied from twelve double- 
ended and four single-ended boilers. 

The brilliant succes?s of the "Deutschland " on het 
maiden voj-age naturally turns attention to the plans 
of the rival company for a new steamship which is ti> 
exceed the " Deutschland " in size, speed and equip- 
ment. Particulars of this vessel are not at present 
available; but it is understood that she will have a 
contract speed of at least a knot greater than that o^ 
the "Deutschland." 
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FIIESSED STEEL CABS. 

Most revolutionizing inveni ions are practically de- 
velopments, and though one man may finally succeed 
in giving to it a useful existence, the germ of the idea 
dates back many years. This is the case with the new 
pressed steel car, which is producing remarkable 
changes in American railroading. Although it has 
only succeeded in attracting general attention in the 
last year or two, it is not exactly a new invention. It is 
an evolution of the old wooden freight car through the 
structural steel car to the modern product, which is 
made of large sheets pressed into shape by machinery. 

It was some thirty years ago that the first steel car 
was built in France, and that first clumsy attempt of 
1869 is in a good state of preservation to-day. It is 
cited often by authorities to show that the life of the 
steel car is much greater than that of the old wooden 
structure. The modern steel cars made in this coun- 
try are all of such recent manufacture that they can- 
not be quoted as samples of longevity. The known 
life of a wooden freight car is fifteen years, and half a 
century of use in this country has demonstrated that 
suflBciently to make it a positive fact. Although the 
first French steel freight car is in good condition to- 
day, it may not necessarily follow that the modern 
pressed steel cars used on American roads will have an 
equally long average life ; but there is good reason to 
suppose that they will far exceed the useful lifetime of 
wooden cars. Paintingof ten and thoroughly to prevent 
rusting will be an important factor in determining the 
life of a steel car, and a great deal will depend upon 
the amount of attention given to its rolling stock by 
a railroad in settling the much mooted questiono 

The modern pressed steel car, more generally known 
as the Schoen car after the inventor, Charles T. Schoen, 
is now in general use and demand on most of the rail- 
roads. In 1897 there were not more than a few hun- 
dred in existence, but to-day the Baltimore and Ohio 
road has over 6,000 in use, the Pennsylvania some 4,500, 
the Pittsburg, Bessemer and Lake Erie 2,000, the 
Philadelphia and Reading, the Lehigh Valley and 
Chicago and Alton, Great Northern, Lake Shore, Erie, 
Union Pacific, Pittsburg and Western, and Chicago 
and Eastern Illinois about 1,000 each. Nearly all of 
the other prominent roads, East and West, have placed 
orders for the new type of cars, and it is only a ques- 
tion of time when most of the old wooden freight cars 
will be replaced by the pressed steel cars. Fifteen to 
twenty small coal roads and private ore companies 
operate from fifty to five hundred of the cars. Many 
of the coal and ore mining companies find them far 
more serviceable than the ordinary type. 

The Fox Pressed Steel Equipment Company was 
the first pressed steel concern established* in the coun- 
try, and a fine plant was in operation at Joliet, Illinois, 
before the Schoen pressed steel car had been invented. 
In 1897 the Schoen Pressed Steel Company was organ- 
ized for the manufacture of the pressed steel cars, and 
a plant established in Pittsburg. In 1899, January 
12, these two companies operating in pressed steel pro- 
ducts were consolidated as the Pressed Steel Car Com- 
pany, with a capitalization of $25,000,000. The con- 
solidated company owns one large plant at- Pittsburg, 
where pressed steel cars are made exclusively, another 
where steel specialties, such as truck frames, bolsters, 
counter planes, and general miscellaneous car parts are 
manufactured, and the Joliet plant for similar car spe- 
cialties. The capacity of the car plant when running to 
its utmost limit is 100 cars a day, and this daily number 
has frequently been turned out during the past year 
to meet the demand. 

The new type of cars are constructed entirely of steel, 
all the parts except the sheets that make up the sides, 
ends and flooring being forced into shape directly from 
the uniform sheets of steel by hydraulic presses of 
great power. The structural steel cars by virtue of 
their shape and riveting weigh, albont 10 per cent 
more than the pressed steel cars. The^ former had al- 
ready sounded the doom of the old wooden freight 
cars, and on all the roads handling heavy freights the 
steel cars were rapidly displacing the old wooden types. 
The saving in weight by pressing single sheets of steel 
into shape to make the cars is not the only advantage 
obtained in the modern article. The sheets of steel 
can be made heavier at certain points where the strain 
is the greatest without increasing the general thick- 
ness of the sides throughout. Thus at the corners and 
at various other points the thickness of the pressed 
steel cars is quite double that at other places. There 
is a direct economy of material in this work which 
proves an important item in the manufacture. Of 
course there is more or less riveting required, but there 
is about 60 per cent advantage in the numJber of rivets 
used and their consequent cost and weight over the 
structural steel cars. 

In recent years the low transportation rates that 
have of necessity prevailed on most of our railroads 
have worked havoc with the profits of even some of the 
best-equipped roads, and many of the weaker ones 
nave been forced into bankruptcy. The effort to 
ecoromize in every possible way seemed a hopeless 
task. Some roads were making their profits on pas- 
senger traffic and conducting their freight department 
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for the love of it until better times returned. But it 
is not likely that freight rates will ever advance to 
their former figures. Everything points to a gradual 
lowering of transportation rates both on land and wa- 
ter. There was consequently an imperative demand 
for some freight car that would have a carrying capac- 
ity suflBcient to enable the roads to earn dividends in 
handling bulk freight. The modern steel cars were the 
outcome of this universal demand. 

The standard wooden car of about 30 tons costs to- 
day about $725, which is in excess of a steel car of the 
latest pattern. The standard wooden car, with a carry- 
ing capacity of 30 tons, weighs 30,000 pounds, and when 
loaded the ratio of the load or paying freight to the 
total weight of car and cargo is 66 '67 per cent. The 
pressed steel cars, with a carrying capacity of 50 tons, 
weigh only 34,000 pounds, and when loaded the ratio 
of the load to the total weight of car and cargo is 74*60 
per cent. In the larger steel cars, those of 55 tons for 
instance, the ratio of the load or paying freight to the 
weight of car and cargo is a trifle over 75 per cent. 

The whole question of profit or loss is often decided 
by this ratio of paying load to the total weight of loaded 
car, and the matter of figuring out a profit on lines 
where the freight charges must of necessity be the 
lowest is one of securing the right cars. Roads equip- 
ped with the latest freight cars have made higher 
mileage profits at as low rate charges as other roads 
equipped with the old-style cars. Freight profits differ 
widely on different roads. There is the question of 
competition, long and short hauls, and character of 
the freight to be considered ; but there should be some 
average struck to show the relative superiority of one 
car over another. The Pittsburg, Bessemer and Lake 
Erie holds the record for the highest train-mile earn- 
ings in this country, and with 50-ton pressed steel cars, 
30 cars to the train, it earned $5.38 to the mile in haul- 
ing iron from Lake Erie to Pittsburg and coal back to 
the lakes. This heavy earning capacity must not be 
attributed entirely to the use of the new style of freight 
cars ; but other important roads, equipped with old 
wooden cars, were making at the same time earnings 
that varied only from $1.47 to $2.73 to the mile. These 
latter roads were widely distributed over the East and 
West and were engaged in hauling a great variety of 
freight. Thus the New York Central's train-mile earn- 
ings for the same year were $1.84, the Great Northern 
$2.73, the Northern Pacific $2.70, the Erie $1.47, and the 
Chesapeake and Ohio $1.38. 

Figures of course speak on a railroad's balance sheets 
more plainly than words, and when the year's com- 
parisons of the different road earnings are presented, 
there is always an investigation to discover the reason 
for one road's superior earning capacity over that of 
another. One road may thus lead in innovations for a 
time, but the others are sure soon to follow. With 
the clear demonstrations of the superior earning capa- 
city of steel cars over the wooden structures, it is only 
a matter of a short time before the wooden cars will be 
relegated to the past. They are just as surely doomed 
as the old horse cars of our city. Meanwhile im- 
provements in the steel cars may still further revolu- 
tionize the freight traflBc of the country. 



FRENCH CONGO REGION. 

The bulletin of the French-African Committee gives 
an analysis of the report recently published by the 
government of the French Congo as to the situation of 
that region in 1898. A notable increase in the commer- 
cial movement is marked ; during the year the total 
figure for the imports and exports reaches $2,108,000, 
which is an increase of $338,000 over the preceding 
year ; the greater part of this commerce is with foreign 
countries, especially England. Of the products ex- 
ported by the country, that of caoutchouc will be the 
most considerable, as soon as measures have been taken 
to stop the depredations made by the natives upon 
the rubber-producing plants, and the industry will be 
greatly increased when proper facilities for trans- 
portation have been provided. Experiments have been 
made on the cultivation of the cocoanut, coffee, 
tobacco, clove, vanilla, and other plants, which have 
proved quite successful. The report gives interesting 
details as to the postal service in the region and the 
meteorological conditions. The primary schools are 
conducted by the various missions ; there are 52 schools, 
counting 2,654 pupils. 



ANTI-ALCOHOL SERUM IN FRANCE. 
Drs. Sapelier, Thebault and Broca have advised the 
French Academy of Medicine that they have discov- 
ered an anti-alcohol serum. They stated that their 
experiments proved that a horse fed for a certain time 
on doses of alcohol and food mixed with alcohol fur- 
nished a serum antiethyline which, injected into vic- 
tims of the alcohol habit, gave them an absolute dis- 
taste for the liquor. Dr. Sapelier has sent a second 
communication to the Academy stating his methods 
and results obtained. He cited fifty-seven cases of 
drunkards treated by antiethyline; thirty-two cases 
were successful, or sixty per cent : fifteen per cent had 
their condition improved, and the failures amounted to 



35 

twenty-five per cent which was caused by irregularity 
in following the treatment, or from physical defects 
considered as unfavorable. It has been stated that 
the success obtained by the injection of anti-alcohol se- 
rum is due to imagination or auto-suggestion, but this 
is refuted by Dr. Sapelier, who states that the hysteri- 
cal and impressionable patients figure among the fail- 
ures, or those who were merely improved in condition. 
The three doctors have deduced an ingenious theory 
from their system. They say that the action of anti- 
alcohol serum awakens reflex acts which, as a whole, 
constitute originally the instinctive distaste of man for 
alcohol, thus re-establishing a natural habit in place 
of the induced habit. 



PARIS EXPOSITION NOTES. 

Among the interesting exhibits in the American sec- 
tion at Vincennes is that of the McCormick Harvesting 
Machine Company, who have built a special pavilion 
near the Machinery Building ; it is of tasteful con- 
struction, and contains a number of agricultural im- 
plements, many of which are shown in operation. A 
small model of the company's works at Chicago is to 
be seen ; it is represented in motion, with the small 
boats moving along the Chicago River, r.JL oad trains, 
etc. Another model is that of a farm, with different 
agricultural machines in operation. The pavilion was 
recently inaugurated by a ceremony at which Mr. 
McCormick, Mr. Peck, and a number of American 
representatives were present. 

The United States section in the department of tex- 
tile fabrics has recently been opened ; the exhibits give 
a good idea of the American industry in the lines of 
textiles, furs, boots and shoes, hats, and like manufac- 
tures. A number of fine sets of furs are to be seen. 
An interesting feature is a series of shoe machines 
which are in actual operation, showing the American 
method of manufacture. The exhibit of silks and 
other fabrics is also of interest, as well as that of cloth- 
ing, hats, etc. A moving staircase, or inclined way, of 
American make, conducts the visitors to the gallery 
above. It differs from the platforms of French make 
in that it is made up of a series of steps, the latter 
being constructed on the endless belt system ; of these 
there are a number in different parts of the Exposition. 

The first illumination of the Electric Palace and 
Fountain took place on the evening of May 27. An 
immense crowd had gathered to witness the sight, and 
at 9 o'clock the circulation became diflBcult in this part 
of the Exposition. The public were not disappointed, 
for not only was the front of the Electrical Palace 
lighted up with a succession of colors, but also the 
fountain of the Chateau d'Eau was illuminated for 
the first time. The appearance of the fountains when 
viewed during the day is pleasing ; the jets of water in 
the various basins are projected to a considerable 
height, and a number of sprays are sent into the 
basins from different sculptural groups around the 
border. At night, when the light is sent up from be- 
low into the jets, a strikingly brilliant effect is ob- 
tained, and the cascades appear blue, green, purple, or 
golden, as the different colored lights are used in 
succession ; the fountain is thus visible from all parts 
of the grounds. The rich carvings and reliefs of the 
great central arch reflect the light of different colors, 
and are thus seen under a new aspect. 

A number of handsome pavilions have been erected 
on the upper floor of the Electrical Palace ; some of 
these represent different governments, and others have 
been built by private firms. Among the latter the 
Allgemeine Electric Company, of Berlin, is the largest 
and most attractive ; it comes next to the United 
States Pavilion. It is built of white staff, of square 
form, surmounted by a dome. The sides and dome 
are ornamented by a vine and leaf design in iron and 
repouss^ metal of handsome construction ; it contains 
incandescent lamps at intervals, and a number of 
lamps are placed around the pavilion ; the reliefs in 
staff, of a somewhat grotesque character, are very 
pleasing. The interior is frescoed in different designs, 
some of which show the interiors of different electrical 
shops. A number of interesting electrical exhibits are 
to be seen, both in the interior and exterior. The 
pavilion is to be lighted in the interior by Nernst 
lamps, and small dynamos, motors, measuring instru- 
ments. Roentgen tubes, etc., are to be seen. The same 
company has erected another structure in the gallery 
at the end of the main dynamo room ; it is built of 
repouss^ copper in various designs, with stained glass, 
and is surmounted by a dome. The interior contains 
exhibits of various cables for telegraph and telephone ; 
for high tension, etc., as well as a fine display of insu- 
lating material. The attention of the public is attract- 
ed by the noise of a large spark which is passed across 
a sheet of mica from a high-tension transformer. A 
system of wireless telegraphy is to be established, 
which will make communication between the two 
pavilions, and show the recent German types of this 
apparatus. It may be remarked that the exhibits of 
German dynamos and electrical apparatus are among 
the finest in the electrical section and have received 
many favorable comments. 
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CANET GUN WITH eAS-REGOIL-GHEGK. 

The device shown in our illustration of a Canet field- 
gun, is of that generic kind which at first sight sug- 
gests the criticism that *'it is impossible to lift one's 
self by one's boot-straps." On closer inspection, how- 
ever, it will be found that the principles of the gas- 
recoil-check are perfectly sound, and that part of the 
energy of the explosion which causes the gun to recoil 
may be utilized to check that recoil. The device con- 
sists of a funnel-shaped, steel cast- 
ing, which is bolted to the muzzle 
of the gun, as shown in the small 
detail view, and is provided at its 
apex with a hole which is in line 
with the axis of the gun, and is 
made slightly larger than the bore 
of the gun so as to allow the shot 
to pass through freely. The in- 
stant the base of the projectile has 
passed clear of the muzzle of the 
gun, the gases spread out in mush- 
room shape and strike against the 
inside of the recoil-check-plate. 
Here they are deflected to the rear, 
as shown in the engraving. The 
impact of the gases upon the plate 
tends to move the gun forward in 
the direction of the fire line, thus 
serving to check, to a certain extent, 
the recoil. The trail of the gun 
ends in a fixed spade attached to the 
trail-plate, which is forced into the 
ground as the carriage is driven to the rear, and co- 
operates with the gas-recoil-check in preventing the 
recoil. 

In the experiments carried out by the Schneider- 
Canet firm at the proving ground it was found that, 
while the device acted favorably, there was a certain 
disadvantage in the fact that the gunners had to stand 
outside the .wheels in order to avoid the hot gases 
which were deflected to the rear by the recoil-check. 
We are of the opinion that while this invention pro- 
vides a cheap substitute for the expensive recoil springs 
and hydraulic cylinders commonly in use, it is not 
likely to be adopted very largely in modern batteries. 
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lence in fuel supplies is a most important question with 
foundrymen. 

The cradle of the coke industry is in the Connellsville 
region of Southwestern Pennsylvania. This coal dis- 
trict is a detached portion of the Pittsburg coal seam, 
and extends along the western slope of the Chestnut 
Ridge range of the Alleghanies from Latrobe, on the 
main line of the Pennsylvania Railroad, forty miles 
east of Pittsburg, southward to the Maryland and 
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A FIREPROOF SHUTTER. 

In order to prevent the passage of fire through win- 
dows, a new shutter has been invented by Hezekiah 
A. Hickoek, of 157 South Carolina Avenue, Atlantic 
City, N. J. 

The shutter is entirely constructed of sheet metal, 
with the side and end rails riveted together. Flanges 
are formed by turning the edges of the side and end 
rails inwardly, which flanges are joined by tongues. 

The slats are made concave in form, but are other- 
wise similar to the slats usually employed in shutters, 
and are caused to move in unison by means of the or- 
dinary longitudinal central bar. 

Tliis shutter, besides its fireproof qualities, possesses 




HICKOGK'S FIREPROOF SHUTTER. 

the merit of being lighter than a wooden shutter. By 
joining the several parts of the framing, as described, a 
rigid and serviceable construction is provided. 



Foundry Coke. 

That there is considerable difference between furnace 
and foundry fuel coke is quite well known, but as 
there are some things concerning the preparation and 
composition of these two fuels which are little known, 
a few words relative to foundry coke may be of inter- 
est here. In these days when the demand for all coke 
fuels is in excess of the production, and when import- 
ant advances in the methods of coke-making are being 
urged and in many cases adopted, economy and excel- 



Powder gases strike the inside face of dished plate and assist in checking recoil. 
CANET GUN WITH GAS-RE COIL -CHECK. 

West Virginia line. The average width of this coking 
coal field is only four or five miles, and while the orig- 
inal Connellsville region included some 100,000 acres, 
to-day its limits have been widened considerably, ow- 
ing to the fact that the profits of the industry have 
caused capitalists to engage extensively in this de- 
parture in fuel-making. Much of the coal area, being 
controlled by the H. O. Frick Coke Company and 
other allied concerns, the later operators in the field 
were compelled to take up adjacent lands, where more 
or less difficulty is experienced in producing a first- 
class article. 

In the Connellsville region the coal is a natural cok- 
ing one. When coke was first made in the early days 
of the century, the coal was heaped in open ricks, 
built on the ground, and a good article of coke thus 
produced. Later the bee hive oven, the type now in 
general use, was introduced. This oven takes its name 
from its shape, and really makes no provision for the 
chemical enrichment of the product. But in a strictly 
coking coal, such as the Connellsville coal, there is little 
need for such provision. 

In the bee-hive type of oven the difference in com- 
position between a furnace and a foundry coke is ob- 
tained through a variation in charging the ovens and in 
the time consumed in the coking process. Thus, for 
producing a foundry coke, a heavier charge of coal is 
required, and, while forty-eight hours is considered 
the proper time for furnace coke, the time for ^dfundry 
coke is fixed at seventy-two hours. The consequence 
of these provisions observed, when a good foundry coke 
is desired, is a harder and purer product, the time and 
manner of charging accomplishing the proper results 
as to the distribution of cell space through the proper 
combustion of the coal coked. 

However, where the bee-hive type of oven is used 
it is not possible to get a perfect uniform product. But 
the general introduction of the various retort and by- 
product oven systems now being urged will accomplish 
this result. As ordinary foundry coke is superior to 
anthracite coal, so too will be the by-product oven coke 
be superior to the ordinary bee-hive oven product. 
Already this has been proven, for the by-product oven 
is no longer an experiment, being in successful opera- 
tion in many localities. 

For foundry purposes it has been conclusively proven 
that the by-product oven coke is at least 20 per cent 
superior to the bee-hive oven product. Tests of by- 
product oven coke produced from Connellsville coal, 
made in Pittsburg foundries, have shown even a higher 
percentage in favor of the new method coke. It re- 
quires less blast, gives a smaller amount of slag, does 
not clinker, will carry more scrap, and will melt more 
iron with the same quantity of coke. 

As to the saving of ordinary bee-hive oven coke over 
anthracite coal, I have the figures of a large foundry- 
man. In substance they state that, for a day's work 
in his foundry, under anthracite, 3,000 lb. of fuel were 
used at a cost of $10.50. The loss of time to molders 
amounted to $12, and the extra power to drive the 
blower cost $1. Using coke but 2,250 1b. were required, 
costing about $7.25, which left a balance in favor of 
the ordinary of $16.25 for the day's operation, with the 
further economy of 20 per cent, to 25 per cent. A con- 
siderable enconomy will follow the general introduc- 
tion of by-product coke for foundry purposes. But as 
these figures were compiled some time ago, when all 
kinds of fuel were much lower than at present, the 
prices of to-day would raise them considerably. 

Another phase of the by-product coke oven devel- 
opment is that it will have the effect of shifting the 



coke plants to the foundries. The profit to be reaped 
from the utilization of the gas, tar, ammonia and other 
products which are utilized by these ovens, will more 
than meet the cost of transporting the coal to the 
ovens thus located. Then, too, the gas can be utilized 
for foundry purposes. To-day millions of dollars are 
being wasted annually through the general use of the 
old bee-hive type of ovens. In this age of economy 
and fuel reforms, manufacturers are coming to a 
realization of these wasteful meth- 
ods. Furnace and foundry opera- 
tors are already operating by-pro- 
duct oven coking plants in Pitts- 
burg and elsewhere, with flattering 
success. A number of such plants 
are in operation in New England. 
At Wheeling, W. Va., Syracuse, 
N. Y., Sharon, Johnstown, Dun- 
bar, and Latrobe, Pa., plants of 
these systems are in successful oper- 
ation. 

The requisites for foundry, as 
well as for all other branches of iron 
and steel manufacturing, is a fuel 
which is absolutely uniform. While 
anthracite coal, in a large degree, 
met these requirements, yet the 
porosity of this form of fuel was 
not sufficient to make it a desider- 
atum. 

That the by-product coke fills this 
and other requirements has been 
proven beyond contention, although this departure in 
fuel-making is yet in its infancy. 



A NEW STEAM TURBINE. 

An improvement in reaction and radial flow tur- 
bines has been devised by Mr. Michael O'Connell, of 
Cappoquin,. County Waterford, Ireland, which im- 
provement embodies a reaction- wheel and an impact- 
wheel, provided with steam-deflecting vanes, whereby 
it is possible to drive the wheels together or independ- 
ently. 

Mounted on a hollow shaft communicating with a 
steam supply is a central reaction-wheel provided with 
two sets of radial channels leading in opposite direc- 
tions to the periphery of the wheel. Upon the out- 
side are double ring sets of vanes, divided by a parti- 
tion, these vanes being disposed in opposite directions 
and constituting an impact-wheel. When the steam 
is passed through one set of channels and vanes, the 
central wheel rotates in one direction ; and when the 
steam is passed through the other set of channels and 
vanes the central wheel rotates in the opposite direc- 
tion. After issuing from the channels, the steam is 
conducted through stationary vanes, constituting a 
deflector, and thence acts on vanes attached to the cen- 
tral wheel. The stationary vanes (deflector), which 
are fixed to a casing, can be made to rotate in an oppo- 
site direction to the central wheel (see diagram), so that 
the steam, after passing through one wheel, acts directly 
on the second wheel. 

To cut off the steam from the channels, a ring-valve 
in the form of a spoked wheel is mounted between the 




O'CONNELL'S TURBINE. 

channels and vanes, the ring-valve having ports cor- 
responding with the forward and backward ports in 
the channels. To run the motor forward, the ring- 
valve is rotated until its ports register with one set of 
channels ; to reverse the motor, the valve is moved 
until the opposite ports open ; to stop the motor, the 
valve is moved to an intermediate position, so that all 
ports are closed. The valve is operated by a lever con- 
nected with a sliding sleeve on the shaft, the sleeve 
having a spiral groove engaging a pin on the hub of 
the ring-valve. To regulate the speed of the motor, a 
governor in the form of a spring-pressed valve is placed 
in each channel. When the speed becomes excessive 
the governors press against their springs and partially 
close the ports. 
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CHINA AND THE CHINESE. 
The area of China is 4,218,401 English square miles. 
Of this territory only 1,336,841 miles belongs to China 
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CHINESE CABPENTEB PLANINe A LOe. 

proper, the remainder being the dependencies of Man- 
churia, Mongolia, Thibet, Jungaria and East Turk- 




It is 200 feet high and it liau ;i,uuj iroa bells rung by the wind. 
PA-LI-CH'UANG PAGODA, PEEING. 




DEPABTUBE OF A TEA CABAVAN. 



estan. Nothwithstanding the relatively small size of 
China proper, it contains the bulk of the population, 
having 386,000,000 inhabitants out of a total popula- 
tion of the kingdom of 402,680,000. The 
present Emperor of China belongs to the 
Manchu dynasty, which overthrew the na- 
tive dynasty of Ming in the year 1644. As 
the late Emperor died suddenly, he did not 
designate a successor, as is the custom in 
China, where there exists no law of heredi- 
tary succession. This is one of the causes 
of the trouble in China, owing to the fact 
that the Empress Dowager was able to ob- 
tain ascendancy over the young Emperor, so 
that on September 22, 1898, an imperial edict 
was issued announcing that the Emperor 
had resigned power to the Empress Dow- 
ager, who has since retained the direction 
of affairs and by her dislike of foreigners has 
done much to foment the troubles and has 
made it easy for the Boxer movement to 
gain headway, even if she is not directly 
responsible for the attack, as has been sug- 
gested by those who have an intimate knowl- 
edge of Chinese affairs. On January 24, 
1900, it was declared by decree that the son 
of Prince Tuan should succeed the present Emperor. 
This is generally regarded as equivalent to Kwang Su's 
deposition. The lively interest wb^ch Prince Tuan is 
taking in the attacks on foreigners is easily accounted 
for by his son's right to the throne. 

The government of the state is based upon the gov- 
ernment of the family. The su- 
preme direction of the Empire is 
vested in the privy council or errand 
council. The administration is 
under the direction of a cabinet 
comprising four members, two of 
Manchu and two of Chinese origin, 
besides two assistants from the 
great college, who have to see that 
nothing is done contrary to the 
civil and religious laws of the Em- 
pire. These members are called 
ministers of state. Under their 
orders are seven boards of govern- 
ment, each of which is presided over 
by a Manchu and a Chinese. The 
boards are : 1, for civil appoint- 
ments ; 2, for revenues ; 3, for rites 
an^.- ceremonies; 4, for military 
affairs ; 5, for public works ; 6, 
criminal jurisdiction ; 7, admiralty 
board. Independent of the govern- 
ment, and theoretically above the 
central administration, is the Board 
of Public Censors, which consists of 
forty or fifty members under two 
presidents. They are 
privileged to present 
any remonstrance to 
the sovereign, and one 
of them must be pres- 
ent at the meetings of 
each of the Government 
boards. Each of the 
eighteen provinces is 
governed by a governor- 
general, who is respon- 
sible to the Emperor for 
the entire administration, political, jud- 
icial, military and physical. He is assisted 
by a council and other oflBcials. Each pro- 
vince is subdivided into departments, ruled 
by prefects, and each department into dis- 
tricts, each under a separate ruler. Each 
town and village also has its governing body, 
and among the various rulers there is a 
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regular gradation in rank, each being responsible to 
his immediate superior. Political oflBce in the general 
administration of the Empire is less sought after than 




A CHINESE SAWMILL. 

the position of viceroy or governor in the provinces, 
wliere there are opportunities of acquiring wealth. 
The number of foreigners resident in the open ports 
of China was 13,421 at the end of 1898, British subjects 
predominating. About a half of the total number of 
foreigners reside at Shanghai. 




TOWEB OF CITY GATE, PEEING. 

Three religions are acknowledged by the Chinese as 
indigenous and formally adopted: Confucianism. Bud- 
dhism and Taoism. The Emperor is considered the 
High Priest of the Empire and can alone, with his 
immediate representatives and ministers, perform the 
great religious ceremonies. Confucianism is the State 
religion. With the exception of the practice of ances- 
tral worship, w^ich is every Where observed throufrhout 




CITY WALL OF PEEING, SHOWING THE MOAT. 
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the Empire, and was fully commended by Confucius, 
Confucianism has little outward ceremonial. The study 
and contemplation and attempted performances of the 
moral precepts of the ancients constitute the duties of 
a Confucianist. Buddhism and Taoism present a goro:e- 
ous and elaborate ritual in China. The bulk of the 
people are Buddhists. There are about thirty million 
Mahommedans, one million Roman Catholics, and fifty 
tliousand Protestants. Most of the aboriginal hill 
tribes are still nature worshippers. 

The army of China comprises ''the Eight Banners," 
nominally containing about 300,000 men. The national 
army whose nominal strength is about 550,000, has about 
200,000 available for war. Besides these forces there are 
mercenary troops ready in emergencies and Mongolians 
and other irregular cavalry. The latter are nominally 
200,000 strong, but like everything else in China they 
largel}'' exist on paper. They number rt^ally but 20,000 
and are of no military value. The total land army on 
a peace footing is put at 300,000 men, and on a war 
footing of about 1,000,000, but the army, as a whole, has 
no unity or cohesion. There is no proper discipline, 
the drill is merely physical exercise, and many of the 
weapons are long since obsolete ; but since April, 1895, 
British firms have shipped to China 7t guns of posi- 
tion, 123 field-guns and 297 machine-guns and a Ger- 
man firm has supplied China with 460,000 Mauser rifles 
and 3,000,000 rounds of ammunition in the same period. 
From this it will be seen that the Chinese are not as 
backward, as regards war material, as has been sup- 
posed. Supplies of ammunition for the guns have 
been adequate. The Chinese navy during the war 
with Japan disappointfed 
those who regarded it as 
an effective fighting force. 
Some modern vessels have 
since been added to the 
lleet. 

Peking is at once interest- 
ing, despicable, superla- 
tively beautiful, disgust- 
ingly filthy, and, in short, 
a city of contradictions. 
Originally a Tartar en- 
campment, begun by the 
hordes that swarmed to 
the eastern part of China, 
Peking soon became a forti- 
fied city of much strength. 
Here the Tartar rulers 
lived, surrounded by their 
Manchu followers — fearing 
the white man's usurpa- 
tion far less than the num- 
erical preponderance of the 
Chinese. So, in order to 
protect themselves from 
unexpected assault, they 
constructed a huge wall 
around their city— for 
China is a land of walls— 
and for a time lived in tol- 
erable security. 

Gradually, however, the 
Chinese, realizing to some 
t'Xtent their power, began 
a rival city adjoining the 
Tartar fortress. They, too, 
built a wall, and, as the 
Tartars did, whenever a 
workman died, his body 

was entombed within the wall. In this manner, it is 
estimated, that one million human beings found their 
last resting places in the walls surrounding Peking. 

Wiiile the Chinese city is of much interest, both from 
a sociological and architectural viewpoint, yet the Tar- 
tar city is the more important, for within its precincts 
is the '' Forbidden," or Purple City, where lives Kwang 
Su, the unfortunately progressive monarch of the 
Chinese. The Forbidden City is a city of night, for 
there the denizens of the palace of the Son of Heaven 
awaken and begin their life. 

Little is known of the Forbidden City, for within the 
memory of man not half a dozen whites have entered 
it. All that is known is that it contains the palaces of 
the Emperor, and, what is perhaps more interesting, 
the famous coal hill. This immense heap of coal was 
accumulated for use in case the city was besieged. The 
hill is several hundred feet high and contains hundreds 
of thousands of tons of coal. 

Whenever the Emperor was about to leave the For- 
bidilen City, for some religious or State function, the 
leyrations of the foreign nations have been notified, so 
rliat no unholy eye might rest upon the puny form 
and sallow face of Kwang Su. The entire route to be 
traversed was curtained off and thousands of soldiers 
line the so-called streets, so that no Peeping-Tom 
could ply his trade. But despite all such precautions, 
the well-known Oriental propensity for money, excep- 
tionally strong in the Chinese, enabled foreigners to. 
see Kwang Su at close range. They beheld a shrink- 
ing, slight figure, dressed plainly and utterly eclipsed 
by the gorg^eous apparel of his retinae. 



The rest of Poking is very much like all Chinese cities 
— picturesquely confusing and terribly dirty. Streets 
run in the most bizarre fashion, totally oblivious of 
their beginning and end, aimlessly wandering from bad 
to worse, fringed on both sides by hovels and palaces, 
in confusion. Dogs and pigs meander about, jostle 
equally offensive beggars and unkempt children ; 
stuffy litters, suspended on long bamboo poles and 
carried by coolies, make life a burden ; odors, concen- 
trated beyond the power of descriptive writing to por- 
tray, overwhelm the nostrils ; the effluvia of ages of 
non-sanitation, drawn heavenward by the torrid sun, 
sprearis disease ; the chatter of a thousand gutterai 
Mongols and Chinese is intermingled with the yelping 
of the dogs, the squealing of the pigs, the screaming of 
the children, and the loud cries of the coolies — such is 
Peking. 

Of course, there are parts in the outlying hills where 
the rich mandarins and merchants live, where true 
Oriental luxury can be found. There, magnificent 
palace-like dwellings dot the landscape, surrounded by 
idyllic gardens. The art and imagination of the Chi- 
nese architect have found full scope for his talent, and 
as a result these habitations are a credit, externally 
and internally — all save the sanitation, of which the 
Chinese are in blissful ignorance. Yet the wealthy 
Chinese has luxury, even though a coolie takes the 
place of an electric fan to cool his fevered brow. 

Taken all in all, China and the Chinese make an in- 
teresting study from any viewpoint, but it is wrong to 
underestimate their brain power in such study, for 
they are far more advanced than is generally conceded. 
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One 



end was lifted from the traveling derricks and the other from the timber falsework. 
LIFTING THE 130-FOOT GIRDERS INTO POSITION. 



Let China be civilized, and the world will witness as 
great a metamorphosis as that which so astonished the 
world when Japan emerged from her chrysalis of 
Middle Age conservatism and provincialism. 
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RIVERSIDE DRIVE VIADUCT, NEW YORK. 

The hjuidsome viaduct which is now being con- 
structed across Manhattan Valley is being built for the 
purpose of connecting Riverside Drive with the im- 
portant system of driveways which encircles the north- 
ern end of Manhattan Island. When it is completed 
the citizens of New York will be provided with a con- 
tinuous high-level boulevard, reaching from Seventy- 
second Street and the Hudson River to the western end 
of Dykeman Street, on the Harlem River, a distance of 
73^ miles. As the latter thoroughfare is practically the 
northern terminus of the Harlem River Speedway, 
which is some three miles in length, the completion of 
the Riverside Drive viaduct will afford a continuous 
drive of ten miles along the picturesque banks of the 
Hudson and Harlem Rivers. 

Manhattan Valley has a width of about a third of a 
mile and is intersected by six different streets, one of 
which constitutes the main approach to the Fort Lee 
ferry and is traversed by horse and electric trolley 
lines, the latter fact alone rendering the valley unsuit- 
able for the construction of a public driveway at the 
level of the streets. On the north the valley rises 
abruptly to Washington Heights, a ridge or tableland 
which extends northward between the Hudson and 
Harlem Rivers to the extreme limits of Manhattan 
Island, Around its western and northern bluffs winds 



a most picturesque driveway known as the Boulevard 
Lafayette. This boulevard and the Riverside Drive 
to the southward afford magnificent views of the Hud- 
son River, which is here flanked by the lofty cliffs 
of the Palisades on the west and she richly wooded 
heights of Manhattan, Spuyten Duyvil and Yonkers 
to the east. 

The viaduct, which has been designed with a view to 
its harmonizing with the features of the surrounding 
country, is a steel structure whose total length, includ- 
ing the masonry approaches at either end, is 2,074 
feet. The southern approach is located just below 
Claremont, a villa rich in historic interest, which is 
situated in the loop which at present forms the northern 
terminus of Riverside Drive. . Immediately to the 
south of Claremont rises the massive pile of the Grant 
Memorial Tomb. This entrance to the drive will be 
carried on a masonry approach 262 feet long. The 
steel structure, 1,564 feet in length, consists of a 
series of steel arches of 65 feet span carried on steel 
latticed piers. The roadway, 60 feet in width, is 
constructed at an elevation of about 75 feet above 
the ground level. Ten-foot sidewalks, supported on 
brackets, are provided on each side of the roadway, 
and at regular intervals balconies are built out from 
the sidewalks to afford places of rest and observation. 
The southern entrance is widened out and bounded 
with a semicircular wall, in the center of which stone 
staircases lead down to the lower level of the valley. 
The masonry of the approach is finished in coursed 
ashlar limestone, while the pedestals, copings, cap- 
stones, etc., are of granite, hammer-faced. The 65- 
foot arches of the viaduct, 
which are 3 feet in depth, 
are of latticed plate-girder 
construction and are rec- 
tangular in section. The 
steel columns are oblong 
in section, measure about 
3 by 5 feet, and are also 
of latticed plate-girder con- 
struction. The floor is car- 
ried on floor beams 5 feet 
in depth, of which there 
are six to each span, and 
upon these are thirteen 
rows of 12 inch longitudi- 
nal I-beam floor joists. 
Above the joists is a solid 
floor of riveted ^-inch 
buckle-plates. The plating 
of the roadway and side- 
walks will be covered with 
a paving composition of 
coal-tar residuum and 
broken stone, and upon 
this will be laid the asphalt 
surface. 

From a structural point 
of view the most interest- 
ing feature is the large 
semicircular arch of 130 
feet span by which the 
viaduct is carried over 
Manhattan Street. In its 
relative proportions this 
span is exactly similar to 
the smaller 65-foot spans of 
the viaduct. It will be 
noticed that the plating 
of the columns is car- 
ried up in every case between the spandrels of the 
arches to the level of the under side of the longitudinal 
plate girders which carry the floor system. These 
plate girders are designed to carry the whole of the 
dead load of the floor system, and they have been so 
nicely calculated that when the bridge is completeil . 
their under side will just touch the crown of the arches. 
Most of the live load that comes upon the bridge, con- 
sequently, will V)e transmitted directly to the arches 
and carried by them to the columns. 

In the case of the main 130-foot span, the two longi- 
tudinal plate girders were necessarily of massive pro- 
portions, as can be seen from the small engraving 
showing one of them in place upon the cars on which 
it was transported. They are 130 feet long, 10 feet 
deep and 3 feet wide, and each weighs 623^ tons. 
Necessarily the work of raising these masses of metal 
to their plac3 on the columns was a diflBcult piece of 
work, which was aggravated by the fact that only a 
limited number of hours was granted by the street rail- 
way company for the necessary interruption of traflBt- 
during their erection. The accompanying illustrations 
show the method by which the spans were lifted into 
position. A series of trestles, built up of 12 by 12 tim- 
bers, was erected at the northern end of the arch, and 
a pair of powerful erecting derricks was built upon 
the floor of the viaduct at the southern end of the span. 
Four hoisting engines were engaged in lifting each 
span, and at a given signal the huge mass was lifted 
the necessary 75 feet into the air and moved easily into 
place on its' abutments. What rendered this operation 
particularly difficult was the fact that the exigencies o/ 
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erection demanded that one of these 130-ton spans and 
four of the longitudinal, intermediate girders should 
be suspended in the air at one time, and held there 
long enough to allow a certain amount of bolting and 
riveting to be accomplished. The total amount of gir- 
der work thus suspended at one time was 220 tons. 

The designer of the structure, Francis Stuart Wil- 
liamson, M.Am. Soc. C.E., of this city, is to be congrat- 
ulated on the appearance of the viaduct, which, judg- 
ing from that portion of it which is now completed, 
promises to be an attractive feature in one of the most 
picturesque localities on Manhattan Island. 
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Engineering Notes. 

The public buildings of the United States have cost, 
since the foundation of the government, exclusive of 
the buildings in Washington and those employed by 
the Army and Navy, $154,775,884. Of this the si\es 
have cost $22,755,167, and there remain* $23,843,574 to 
be expended on these buildings before they are com- 
pleted. 

Two types of moving stairways for the Manhattan 
Elevated stations in New York city are to be put on 
trial shortly. One is a ramp consisting of an endless 
rubber band running over drums. In the other type 
regular steps will take the p?ace of the nearly smooth 
incline, so that a passenger always stands on a level 
surface. 

A special car for invalids is being built for the Saxon 
State Railroads for the transportation of those who 
can afford the expense of a whole car. It consists of 
three apartments, with a corridor on one side. One is 
for the sick person, and one of the others for the phy- 
sicians, and the third for attendants. Cooking ap- 
paratus and refrigerators are provided. It may be 
hired for use on any railroad in Europe provided it is 
not needed at home. 

The question of the scarcity of fuel in Russia has 
long occupied the attention of Russian scientists. Coal 
is found only in small quantities, while wood is by no 
means sufficiently abundant to warrant extensive con- 
sumption. It is proposed to surmount the diflBculty 
by turning the enormous quantities of peat to account. 
In many districts the turf comprises almost the staple 
fuel. Its calorific power is said to be double that of 
wood. The turf is compressed into small briquettes 
and sent to the market. It is estimated that the cost 
of manufacturing the turf for commercial purposes is 
about six dollars per ton, which compares very favor- 
ably with the price of coal. 

A new fire proof substance was recently tested in 
England at the station of the British Fire Prevention 
Committee. The material, which is known as '' gypsine " 
is manufactured of plastic hydraulic lime, mixed with 
coke or sand, and asbestos. It is compressed into 
bricks. In the experiment to prove its fire-resisting 
qualities, a partition 10 feet in length by 7 feet 9 inches 
in width was constructed with these bricks, which 
were laid in hydraulic mortar with joints \i inch thick. 
The side of the partition exposed to the fire in the test 
hut was coated with a thin layer^of fire day. The fire 
was maintained for an hour, during which time the 
temperature rose to 2050° Fahr. Notwithstanding, 
this tremendous heat the material successfully resisted 
the flames. At no period of the test did the tempera- 
ture of the exterior surface of the partition attain a 
height sufficient to ignite a match. 

It is a well-known fact that in all carbide works a 
vast amount of material is manufactured that is of 
such inferior quality that it cannot be employed in 
connection with acetylene, and so far has been re- 
garded as waste. Now, however, a French engineer, 
M, Hubou, has invented a process by which he can 
convert this unsalable material into a commercial 
article in the form of acetylene black. When acetylene 
is decomposed the carbon is liberated in an absolutely 
pure and finely-divided state. It is immeasurably 
superior to lampblack, and would prove a valuable 
substitute for that substance in the manufacture of 
lithographic ink were it not for the fact that it is so 
exceedingly expensive that it would not pay for its 
manufacture. M. Hubou, by his new process, however, 
is able to convert the carbide residue into the black 
at a very small cost, so that it can compete in price 
with the ordinary lampblack. His process is simplic- 
ity itself. The acetylene is forced into an explosive 
vessel, filled with hydrogen, until a pressure of about 
75 pounds is attained. The substance is then exploded 
by firing a coil of platinum wire, that has been pre- 
viously inserted into the vessel, to a white heat. 
Owing to the presence of the hydrogen in the recep- 
tacle the heat generated by the acetylene in the pro- 
cess of decomposition is reduced, so that the highest 
pressure recorded during the explosion is no more than 
370 pounds per square inch. One cubic foot of acety- 
lene yields 1 oz. of black, while also a cubic foot of pure 
hydrogen is produced. There is no reason why the 
latter article should not also be turned to commercial 
account. It could be easily stored in cylinders and 
eould bp employed for aeronautical and other pur- 
poses. 



Science Notes. 

In Paris a journal is published for theater physicians. 
Nearly every special branch of medical service now has 
its own particular organ. 

The Monthly Weather Review denies the authentic- 
ity of a paragraph, which is going the rounds of the 
press that the Weather Bureau is utilizing piano wire 
kite strings in developing a new method of wireless 
telegraphy. 

Gutta percha in Sumatra and Borneo is being ex- 
hausted owing to the reckless and primitive way in 
which the trees are treated. The Philippine Islands 
will prove an excellent place for profitably growing 
gutta percha. 

Of the 46,988 deaths which occurred in Paris in 1899, 
as many as 12,814 are attributed to tuberculosis, or 
more than one-fourth. A more striking result is ob- 
tained by observing the figures for the different ages ; 
thus for 100 deaths the figures for the ages from 1 to 20 
years attributes 372 to tuberculosis ; from 20 to 40 
years, 60*2 ; from 40 to 60 years, 30*5 ; 60 years and 
over, 3*3. It will thus be seen that from the age of 20 
to 40, tuberculosis counts for three-fifths of the total 
mortality. 

The Board of School Supecintendents for the 
Boroughs of Manhattan and Bronx have recom- 
mended the abolition of the vertical system of pen- 
manship. The objection against the system is that it 
makes slow penmen. The advantage of the vertical 
penmanship is said to be that the attitude in which a 
pupil produces the vertical writing is far more health- 
ful than for slanting writing. Roundness and legi- 
bility of vertical writing, as well as the usual angle in 
its execution, are asserted to be much more favorable 
to the eyes. If abandoned later for a more rapid 
style it is thought to be best to teach the child ver- 
tical writing as a foundation for his future chirography. 

In a communication recently made to the Agricultu- 
ral Society of France, M. Vassili^re gave an account 
of a new process of preserving wine from the action of 
microbes which attack it when in the cask. When the 
wine is placed in a cask which has been left empty for 
some time, it is subject to deterioration owing to the 
action of the different microbes, these being propagat- 
ed when the wine is in contact with the air. The expe 
dient generally in use consists in burning sulphur in 
the empty cask to purify it. The experimented pro- 
poses to remedy the difficulty by covering the wire 
with a layer of carbonic acid gas, which, being more 
dense, drives out the air and takes its place. The car- 
bonic acid is liquefied in tubes of chrome steel provided 
with a reservoir in which it takes the gaseous form be- 
fore passing into the cask ; the reservoir is provided 
with a rubber tube which descends into the cask and 
also with a pressure gauge by whose indications the 
supply of gas is regulated. By this method very good 
results have been attained and at a small cost. 

The English government is conducting an interest- 
ing and unique experiment in connection with the 
foreign trade of Great Britain. For some time leading 
manufacturers have complained and suffered a good 
deal of inconvenience from their inability to obtain any 
information exclusively for their own benefit, regard- 
ing commerce in foreign countries. Forinstance, when 
an English firm received a contract from a foreign 
source they experienced considerable difficulty in en- 
deavoring to ascertain the financial status of their 
client, unless they dispatched their own agent, which 
they were not in a position to do. Now the govern- 
ment has appointed commercial agents in Russia, 
Switzerland, the United States, and Central America, 
for the sole purpose of t«nswering inquiries and forward- 
ing any information that may be desired by English 
firms. By this means, English manufacturers will be 
able to obtain private, confidential, and exhaustive in- 
formation regarding any particular process, bona fide 
character, or otherwise, of contracts; in short, exactly 
the same information as if they had dispatched their 
own representative to the country to conduct the in- 
vestigations. The government intends to try the ex- 
periment for two y<*ars. If it proves successful, it will 
doubtless be continued and extended. Of course a 
small charge is made for all information supplied, vary 
ing according to the character, and time expended in 
the investigation, but taken on the whole the charges 
are so moderate that no complaint as to their exorbit- 
ance can be made. For instance, the charge levied upon 
an ordinary inquiry is $1.25 ; for inquiries as to trades, 
$5.25; for extended inquiries involving long reports 
and information of an exceptional character, up to $25. 
If the agent has to undertake a railway journey, the 
cost of same must be defrayed, together with $5 a day 
for his expenses ; $2.50 for a broken day, and $5 per 
night for subsistence. British firms requiring any such 
information, can obtain, if necessary, an estimate of the 
cost of obtaining same, by application to the Embassy 
or Legation of the country in which they desire the in- 
vestigations to be conducted. The agents will also 
forward complete and detailed reports upon commerce, 
industries, and so forth, to the home government, at 
various intervals. 
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Klaatrleal Notes. 

In Egypt the telephone operators are all men, and 
they are required to be expert linguists, speaking Eng- 
lish, French, Italian, modern Greek, and Arabic. 

A Portugal paper gives details of an invention for 
facilitating fox and badger hunting. It consists of a 
small electric lamp fixed to the collar of the dog, which 
is to enter a burrow. The effect of this light is to 
frighten the animal and cause him to come out of his 
burrow. 

In Germany considerable attention is being devoted 
at present to the application of electricity in agricul- 
ture. One of the most recent movements in this direc- 
tion is the formation of a syndicate in the district of 
Ochsenfurt, Bavaria, for the establishment of an elec- 
tric system for use in agricultural work. The current 
will be furnished by a central station, which will use 
hydraulic and steam power; the distribution of cur- 
rent will be made at high potential, 5,000 volts, to the 
territory where it is to be used. In each farm will be 
located a sub-station, provided with a distributing 
switchboard, and the current will be utilized to oper- 
ate threshing machines, root-cutters, crushers, etc. 
The electric motors are of simple construction and 
sufficiently solid to stand wear and tear, and are oper- 
ated without difficulty. The current will be also 
utilized for the lighting of the villages in the neighbor- 
hood. 

A new theory of atmospheric electricity has been 
established independently by Messrs. Elster and Geitel, 
on one hand, and by J. J. Thomson and Wilson on the 
other. This theory is based on the properties of ion- 
ized gas. The solar light, and especially the ultra-vio- 
let rays, produce in the atmosphere the phenomenon 
known as ionization, giving rise to an equal number of 
ions charged positively and ions charged negatively. 
As these are in equal number in dry air, their charges 
do not develop an electric potential of an appreciable 
value ; but when the air has been cooled below the 
dew-point, it appears that the negative ions serve as 
nuclei for the condensation of the humidity into drops, 
and these, in falling, take with them the negative ions, 
soon leaving an excess of positive ions in the air. This 
causes a rise in electric potential due to the presence 
of these ions, and hence the electrical phenomena 
which accompany rain. A number of laboratory ex- 
periments have been made which seem to bear out 
this theory. 

Two new telephone stations have been erected at 
Vienna, which replace the old installation, this having 
proved insufficient to meet the demands. The two 
central stations make connection at present with 12,000 
subscribers in the city and suburbs, and have a maxi- 
mum capacity of 30,000 subscribers. The surface occu- 
pied by the two new buildings is about 14,000 square 
yards each ; they have four stories and cellar, the lat- 
ter being reserved for the machines and for the general 
distributing boards into which the subscribers' lines 
enter. The ground floor is occupied by various offices 
and public telephone cabinets, and the first fioor con- 
tains the sets of accumulators which furnish the cur- 
rent for th^' system. On the upper floor are several 
large rialls, well lighted and ventilated, which contaii: 
the intermediate switchboards and the connecting 
boards of the station. In one of the stations there are 
48 of the latter, corresponding to 144 operators ; in the 
second station there are 36 boards and 108 operators. 
The construction of the buildings, ground included, 
has cost about $400 000, and an equal sum has been 
expended for the telephone lines and apparatus. 

The city of Alexandria is provided with a system 
of electric railways, which has been in successful oper- 
ation for some time past. The central station is 
located near the canal of Mahmoudieh, which is fed 
from the Nil6. The various buildings cover an area of 
15,000 square yards. The dynamo room is provided 
with three sets of dynamos, besides a switchboard and 
the necessary connections for the feed circuits. The 
first set of dynamos includes two railway generators of 
the Walker type, having a capacity of 350 kilowatts 
each ; they are direct-connected to compound engines 
of Belgian make. The second set consists of two 100 
kilowatt generators of the same type, with tandem 
compound engines, and the third group is a dynamo 
of 150 kilowatts, with a 200 horse power engine. The 
boiler room contains five boilers, of which one is used 
as a reserve. The switchboard is of black marble, 
divd ?d into seven panels, six of these being used for 
the different feeder connections ; the seventh is ar- 
ranged for a battery of 225 accumulators, whose c]iart>o 
assists the dynamos at times of heavy traffic. The bat- 
teries are of the Sellon-Volckmar type, having a capa- 
city of 1,500 ampere hours. The system of electric 
roads in Alexandria has a total length of 18 miles, not 
including 12 miles of road which is now operated by 
steam, but will soon be changed to the electric system. 
At present the road employs 50 motor cars and 40 trail- 
ers, each of the motor cars having two motors of 35 
horse power. A foundry and machine shop have been 
constructed at the central station to make repaiw and 
different piece;9 of apparatus. 
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LONDON'S NEW UNDEEGROUND ELECTEIC EAILWAY. 

In a few weeks' time the new electric railway in Lon- 
don will be opened for traflBc. This system, called the 
Central London Railway, which is the third and 
largest of its kind constructed in the English metropo- 
lis, opens up one of the most thickly populated sub- 
urbs, which has always urgently required a rapid means 
of transit to the city. The line is six and a half miles 
in length, and stretches from the Bank of England, 
the focus of all London's trade, to Shepherd's Bush, in 
the West, passing under some of the busiest arteries, 
such as Cheapside, Newgate, Holborn and Oxford 
Streets, in its progress, with stations conveniently 
situated for reaching the most important centers, such 
as the General Post Office, the British Museum, Regent 
Street, etc. 

It is only within recent years that the possibilities of 
underground electric traction has dawned uppn British 
engineers. The City and South London Railway, 
which was opened in 1890, proved that the idea was 
not so chimerical as it had at first appeared. That ex- 
periment was attended with such prodigious success 
that other similar railways were rapidly projected. 
Now there is every reason to believe that in the near 
future the length and breadth of the English metropo- 
lis will be honeycombed with electric railways. Not 
that there is any danger of London being oversup- 
plied in this direction, since such an event would be 
well nigh impossible. At the present time, consider- 
ing its importance and commerce, the intercommuni- 
cation of the great city is very inadequate and unsatis- 
factory. 

It was the most cherished ambition of the late Mr. 
Greathead — the inventor of the shield, which has done 
yeoman service in the accomplishment of successful 
tunneling for subterranean railways— that London 
should be supplied with an efficient and thorough sys- 
tem of intercommunication. Unfortunately, there 
were several things which militated against the realiza- 
tion of siich a desire. First, there was the question of 
vested interests, which proved an almost insurmount- 
able difficulty. To tunnol through private property, 
even at a depth of eighty feet, could only be per- 
formed after the payment of exorbitant compensation 
to the owners of that property. When the bill 
for this Central London Railway was brought be- 
fore Parliament in the usual course, it was passed 
upon the expiass 
stipulation that 
the railroad fol- 
lowed the lines of 
the streets, and 
did not encroach 
upon private pro- 
perty at all. By 
this means heavy 
expenditure in the 
way of compen- 
sation has been 
almost entirely 
obviated, with the 
result that the to- 
tal actual cost of 
the whole work 
has been about 
110,500,000 or only 
a little over $2,- 
500,000 per mile. 

The stations on 
the average are 
placed half a mile 

apart. The track is arranged so that in leaving a 
station the train is on a down grade and is on an up 
grade in approaching a station. After leaving a station 
the track descends in a gradient of 1 in 30 for a 
distance of about 300 yards ; and similarly rises at 
1 in 60 for about 600 yards to the next station. 
By this system of construction the stations are 
placed about 10 feet above the center of the inter- 
mediate sections of the track. The advantages accru- 
ing from this principle are obvious. Standing in the 
station on the brow of an incline, the locomotive does 
not have to exert the same amount of power in start- 
ing that it would have to exert were the track level. 
Then, when running into a station, the incline natur- 
ally retards the speed of the train, so that exces- 
sive application of the Westinghouse brake, with 
which the train is provided, is not necessary to 
bring the train to a standstill in the station, while 
the danger of over-shooting the platform is consider- 
ably minimized. 

The platforms are each 325 feet in length. The 
stations are lined with glazed tiles and illuminated 
with electricity. The electrically worked lifts giving 
access to platforms, three to five of which are provided 
at each station with the exception of the termini, were 
constructed by Messrs. Sprague & Company, of New 
York, In the event of an accident rendering the lifts 
abortive, and for the convenience of the small minority 
who do not care to use them, a wide spiral staircase is 
provided. There are thirteen stations throughout the 
entire system, including the two termini. At the lat- 
ter there are two large cross-over tunnels in which 



the arriving trains cross over to the departure plat- 
forms. 

It was originally intended that the electric locomo- 
tives should be of English manufacture, but no engi- 
neering firm could guarantee delivery within the stipu- 
lated time, so the Electric Traction Company placed 
their contracts for the electric equipment with the 
British Thomson-Houston Company, of London. The 
locomotives, which were built by the General Electric 
Company, of Schenectady, are eight-wheeled, nearly 30 
feet in length, and 48 tons in weight. They are 
equipped with four gearless electric motors, one ap- 
plied to each axle. The driver's cab is placed in the 
center of the engine, thus providing a splendid lookout 
both in front and behind. The current is conveyed to 
the locomotive by the third rail, while the return cur- 
rent is carried back to the generating station through 
the ordinary rails. The third rail is steel, of 80 pounds 
weight to the yard, laid on porcelain insulators, while 
the joints are bound with flexible copper bonds. The 
track rails weigh 100 pounds per yard and are laid on 
longitudinal sleepers. 

The depot is at Shepherd's Bush, the western termi- 
nus of the line. It covers a space of 800,000 square 
feet. The generating house measures 200 feet by 86 
feet. The necessary plant was installed by the British 
Thomson-Houston Company, of London, and comprises 
six gearless compound condensing engines, each develop- 
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The fare will be 2d (about 4 cents) and up to 8 o'clock in 
the morning it will be possible to cover the journey for 
2 cents. The service will be for twenty hours of the 
day, commencing at 5 A. M. and finishing at 1 the next 
morning. It was hoped that an incessant day and night 
service would be possible, but this scheme was frus- 
trated by the Board of Trade, who stipulate that the 
permanent way should be examined daily, and, as this 
is impossible while the trains are running, the early 
hours of the morning will be set aside for this purpose. 
The ventilation of the tunnels is perfect. The trains 
almost fit the tunnels, and thus act as pistons, so that 
there is a constant current of fresh air in circulation. 
The temperature is also very even-^cool in summer 
and warm in winter. 

In a future article we shall illustrate the engineering 
features involved in the construction of the road. 




One of the 48-toii Electric Locomotives. 



LONDON'S NEW UNDERGROUND ELECTRIC RAILWAY. 

ing 850 kilowatts. The three-phase system has been 
adopted as the most satisfactory in this particular in- 
stance. Each engine registers 94 revolutions per min- 
ute and indicates 1,300 h. p. The boiler house occupies 
18,050 square feet, and contains 16 Babcock & Wilcox 
water-tube boilers, arranged in pairs. The heating 
surface of each boiler^is 3,580 square feet; hourly evapo- 
ration of water 12,000 pounds ; pressure 150 pounds 
to the square inch. The furnaces are fed with 
mechanical stokers. These are supplied by a cold 
storage tank at the top of the boiler house and fed by 
a coal conveyor, which also performs the dual oflBce of 
removing the ashes. In addition there are the neces- 
sary locomotive and carriage sheds and repair shops, 
while three miles of sidings have been laid down. The 
erection of these buildings has been greatly facilitated 
by the utilization of numerous electrical devices for 
the transport of the material. The electric installation 
was designed by Mr. H. F. Parshall, and was carried 
out under his supervision, acting for the British 
Thomson Houston Company. 

It is proposed that a frequent and rapid service of 
trains shall be inaugurated. Trains will run every 2}4 
minutes and will complete the entire journey in twen- 
ty-five minutes. The weight of the train is 105 tons, 
exclusive of locomotive, and it will carry 336 passengers. 
The cars are constructed on the American principle, 
with the corridor extending down the center and the 
seats ranged on each side. Only one class of accommr- 
dation is provided. A mean speed of 14 miles per hour 
will be attained, though fast traveling is somewhat 
prevented by the short distance between the stations. 



strategy of tlie Ants. 

Says The Nfew Orleans Times-Democrat: *'There 
are a good many ants of different varieties on the lot 
at my country i)lace near Covington,'' said a New Or- 
leans business man, "and last year I began to make 
a systematic study of their habits. I found it a most 
fascinating pursuit, and have resumed it with much 
enthusiasm during several visits this year. A little in- 
vestigation will convince almost anybody, I think, 
that the ant approaches nearer to man in point of in- 
telligence than any of the lower animals. Some of the 
things I have seen are so marvellous that I would 
hesitate to speak of them if similar wonders had not 
been fully recorded by trained scientists. Near one of 
my flowerbeds is a colony of small red ants that are 
extremely industrious in collecting food, and they fre- 
quently performed the most astonishing engineering 
feats in transporting heavy burdens to their homes. 
Not long ago I watched a party of about a dozen, that 
had found the body of ^ small spider and were drag- 
ging it toward the nest. The spider had hairy legs, 
which stuck out in every direction and caught on ob- 
stacles, greatly retarding progress. For several min- 
utes the ants rolled away with their awkward booty, 
and then stopped and seemed to hold a council. A min- 
ute fragment of dry leaf was lying on the ground, 
presently they all laid hold and pulled the spider on 
top of it. They then seized the edges and slid it along 
without difficulty. On another occasion I saw a large 

body of these 
same ants start 
out for a raid on 
another colony. 
They marched 
like an army, 
with scouts 
thrown out at the 
sides, and, when 
several feet dis- 
tant from the 
nest, divided into 
two parties. One 
kept straight on 
and was soon en- 
gaged in fierce 
combat with the 
other tribe, while 
the second de- 
tachment made a 
detour and fell 
upon the hill from 
the rear. The re- 
sult was a great 
victory for the invaders. Anybody who feels inter- 
ested in the subject and who will put in a little time 
at close study will be certain to witness exploits fully 
as astonishing as those I have described. I doubt 
whether there is any line of scientific research so at- 
tractive to the amateur." 



Train of Cars in the Terminal Sheds. 



A Neur Star In Aquila. 

From an examination of the Draper Memorial photo- 
graphs, Mrs. Fleming has discovered, says Prof. Pick- 
ering, a new star in the constellation Aquila. It was 
too faint to be photographed on 96 plates taken 
between August 21, 1886, and November 1, 1898, al- 
though stars as faint as the thirteenth magnitude are 
visible on some of them. It appears on eighteen photo- 
graphs taken between April 21, 1899, and October 27, 
1899. On April 21 it was of the seventh magnitude, 
and on October 27, 1899, of the tenth magnitude. Two 
photographs taken on July 6 and 9, 1900, show that 
the star is still visible. Photographs taken on July 3, 
1899, show that its spectrum resembled those of other 
new stars, while the photograph taken on October 27, 
1899, shows that the spectrum resembled that of the 
gaseous nebulae. On July 9, 1900, the object was ob- 
served with a 15-inch equatorial by Prof. Wendell, 
who estimated its magnitude as 11*5 to 12*0 and con- 
firmed the monochromatic character of its spectrum. 



In the month of March, upon the railroads of the 
United States, there occurred 82 collisions and 116 de- 
railments and 6 other accidents, killing 37 passengers 
and injuring 168. 



July 21, 1900. 
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ATTACK ON THE GOAST-DEEEKSE SHIP "BELLEISLE " 
It is a curious fact, that although Great Britain 
possesses such an enormous nav3% greater, indeed, than 
that of the two next largest naval powers, she has nev- 
er had an opportunity to submit her theories of attack 
and defense, as embodied in her modern fleet, to the 
practical test of war. It has been the lot of the two 
youngest in the modern navies of the world to gather 
in the priceless experience which is to be reaped from 
a naval campaign. Japan at the battle of the Yalu, 
and the United States at Santiago and Manila, gained 
more practical experience than could be gathered in 
a whole decade of proving-ground experiments. 

In the recent costly trial with the "Belleisle," the 
British Admiralty endeavored to reproduce as far as 
was practical, the conditions of an actual sea fight, 
selecting in this vessel one of the many obsolete 
battleships, which appear in the lists of the British 



fire-fighting hose was 
run out and the 
pumps were started, 
the decks being kept 
continuously wet 
during the bombard- 
ment. 

The first-class bat- 
tleship '* Majestic " 
was selected to make 
the attack. This is 
one of the most for- ,« 
midable vessels of 
the British navy, 
with a displacement 
of about 15,000 tons, 
and an armament of four 
twelve 6-inch rapid-fire 
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DIAGRAM SHOWING HITS WITH 6 AND 12-INCH SHELL. 





12-inch breech-loading rifles, 
guns, eighteen 3-inch rapid- 
fire guns, and 
twelve 3 -pound- 
ers. The "Majes- 
tic " approached 
the "Belleisle" 
from astern, and 
at a distance of 
1,700 yards turned 
to port and open- 
ed fire. She steam- 
ed on an elliptical 



course around the port side of the vessel, the range vary- 
ing from 1,700 yards astern, to 1,300 yards abeam and 
1,700 yards ahead. The speed of the *' Majestic " was 12 
knots an hour. The attack was made with the whole 
available battery and lasted just 93^ minutes. It is es- 
timated that during this time the "Majestic" fired eight 
rounds of 12-inch common shell, about the sa.me number 
of 12-inch armor-piercing shell, two hundred rounds of 6- 
inch shell, half of them being loaded with lyddite, and 
half of them being common shell ; also between four 
hundred and five hundred projectiles were fired from 
the 3-inch guns and between seven hundred and eight 
hundred from the 3-pounders. The result is shown in 
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INTEBIOB OF BATTEBY, SHOWING 123^-INCH MUZZLE-LOADING GUNS AND DUMMY CBEW. 



ABMOR DIAGRAM. 



navy under the head of " Coast Defense Ships." The 
"Belleisle," which was completed in 1878, is an iron 
vessel of 4,870 tons displacement, with engines of 2,600 
horse power, giving a trial speed of 11 9 knots. She is 
protected by a continuous belt of armor, which varies 
from 12 to 6 inches in thickness. Amidships is an octag- 
onal redoubt and battery, which is protected by armor 
varying in thickness from 9 inches to 5 inches, and 
carried within this redoubt, at the four angles, are four 
123^-inch muzzle-loading guns ; above the battery are 
six 6-pounders, a few smaller rapid-fire machine-guns 
being scattered throughout the vessel. The *' Belleisle " 
was moored off Selsey Bill, not far from the Ports- 
mouth dockyard, and above what is known as the 
Med merry Shoals, shoal water being selected to in- 
sure that in case the vessel foundered, she would sink 
but a few feet before touching bottom. To give the 
test its full value, and reproduce actual fighting con- 
ditions, the ship was cleared for action. Splinter nets 
were spread, torpedo nets were run out, and the ship's 
boats were left upon the davits. To determine the 
effect of gun-fire upon the crew, dummy sailors were 
placed about the guns in positions corresponding to 
those which would be occupied in an engagement. The 




COAST DEFENSE SHIP " BELLEISLE,'^ SELECTED FOB THE EXPEBIMENT. 




CONDITION OF <' BELLEISLE " AFTER 9^ MINUTES' ATTACK BY FIBST-CLASS BATTLESHIP " MAGNIFICENT." 
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the accorapanying pnoto^apti by Symonds & Com- 
pany, of Portsmouth, which was taken after the shot- 
holes had been pluerged and mattresses placed over 
the huge rents which had been blown through the 
vessel's sides — precautions which were necessary to 
prevent her from foundering on the trip to Ports- 
mouth. 

Among the voluminous data, of more or less tech- 
nical accuracy and value, published concerning this 
remarkable experiment, by far the best is that which 
appeared in The Engineer, London, to which" we are 
indebted for the accompanying diagram of hits re- 
corded after the bombardment. As was to be expected, 
the greatest destruction was wrought by the 12-inch 
guns. Commencing at the bow and comparing the 
views of the ship taken before and after attack, it will 
be noticed that the deck structure at the bow, erected 
for the accommodation of seamen, has been blown away 
and thrown over on end, presumably by a 12-inch shell. 
In the after part of the funnel-casing there is a 
huge gap apparently made by a 12-inch shell, and as 
the funnel has entirely disappeared it is probable that 
it was blown away by the same projectile. Below 
this hit, at the upper edge of the belt, is a large in- 
dentation probably caused by a 12-inch common shell 
which, though it did not go through, opened a long, 
lateral crack about G-inches in width in the armor. 
The most serious 12-inch hit, and the one that ulti- 
mately sunk the vessel, struck directly beneath the 
battery at the top of the belt, passed entirely through 
the armor, and blew a considerable portion of the side 
entirely inwards, one fragment of the armor being 
driven up through the flat armored deck, which, at 
this point, is 3 inches in thickness. The side armor 
here is 12-inches thick and is backed up with 16 
inches of oak. Strange to relate, no damaging frag- 
ments seem to have passed into the engine room. It 
should be mentioned that this shot struck very ob- 
liquely. 

Another 12-inch shot struck the after angle of the re- 
doubt. It burst and blew out a hole about 12 feet 
square on the side and deck of the vessel, the head of 
the shell making a penetration in the armored face of 
the redoubt. Above this shot-hole is a clear penetra- 
tion through the 6-inch armor of the battery, while 
adjoining it a 12-inch shell has broken out a fragment 
of the armor. Well aft on the quarter deck a 12-inch 
common shell has blown in a considerable portion 
of the side of the vessel and torn up a large area of 
the deck. The deck beams are described by an eye- 
witness as being curled up like a lot of shavings, the 
cabins in the locality of this hit being reduced to 
matchwood. 

In the earlier moments of the bombardment the 6- 
inch rapid-fire guns attacked the after portions of the 
vessel with common shell, scoring the hits shown in 
the accompanying diagram. As the ''Majestic" drew 
abreast of the " Belleisle," 6-inch lyddite was sub- 
stituted for 6-inch common shell, the attack being 
directed at the midship battery, the redoubt and the 
bow. It seems that the destruction by the lyddite was 
enormously greater than that by common shell. Both, 
penetrated the unarmored ends, but neither was able 
to do any damage to the armor plate. When lyddite 
shells passed through the unarmored end they reduced 
the interior woodwork to splinters ; but with this differ- 
ence, that while the common shell split up the wood- 
work, the lyddite is described as having pulverized it 
completely, nothing remaining of it but dust. Where 
the 6 inch common shell burst between decks, the 
deck above shows but little sign's of the explosion, but 
where lyddite burst, not only are there huge holes 
blown up through the deck, but the entire deck in 
the neighborhood of the explosion has been lifted. 
Although the deck beams were plentiful, their resist- 
ing power against lyddite seems to have been practi- 
cally nothing. In the diagram of hits, the penetrations 
are marked in full black, and the bursts of the 6-inch 
lyddite and common shells against the armor are 
marked by stars. 

Summarizing the minor damages, it maybe said that 
the masts are almost cut in two, and the ship's boats 
are so completely torn to pieces as to make it certain 
that no ship's boats will be available after a severe 
action. The bridge is much bent and twisted, and the 
bridge searchlight blown away ; although the conning- 
tower escaped injury. The upper works were blown 
to pieces, the 6-pounders being either carried away or 
blown over sidewise, some of their fittings curiously 
enough being melted. Although the big guns inside 
the main battery were unhurt, the gun sights were de- 
stroyed ; while the dummies which stood around were 
all burned. 

When the boarding party reached the ship they 
found that water was still being pumped through the 
hose and that the decks were flooded. Contrary to ex- 
pectation, no fire had broken out on the vessel. Too 
much importance, however, must not be attached to 
this fact, for the ship being stationary, there was no 
draft of air to assist a fire, as there was in the case of 
the Spanish cruisers that were destroyed at Santiago. 
The lessons of this valuable experiment are discussed 
ia our editorial columnst 
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'flps for InTentors. 

The Keystone, devoted to the interest of jewelers and 
opticians, published monthly in Philadelphia, suggests 
that the inventors of the future will be those who care- 
fully study the natural world. The stones of the mills 
are another style of the molar teeth. The hoofs of 
horses are made of parallel plates, like carriage springs. 
The jaws of the tortoise and turtle are natural scissors. 
The squirrel carries chisels in his mouth, and the hip- 
popotamus is provided with adzes, which are con- 
stantly sharpened as they are worn. The carpenter's 
plane is found in the jaws of the bee. The wood- 
pecker has a powerful little trip-hammer. The div- 
ing-bell imitates the water-spider, which constructs a 
small cell under the water, clasps a bubble of air be- 
tween its legs and dives down into its submarine cham- 
ber with the bubble, displacing the water gradually, 
until its abode with fishes contains a large, airy room 
surrounded by water. In leaving its eggs on the water 
the gnat fastens them into the the shape of a lifeboat, 
which it is impossible to sink without tearing it to 
pieces. The iron mast of a modern ship is strength- 
ened by deep ribs running along its interior ; a por- 
cupine's quill is strengthened by similar ribs. The 
frame work of a ship resembles the skeleton of a her- 
ring. When engineers found that hollow pillars were 
stronger than solid ones, they only discovered a prin- 
ciple that is very commonly seen in nature. A wheat 
straw, if solid, could not support its head of grain. 
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AN IMFBOVED MABKING-aAGE. 

Our illustrations present a novel marking-gage, pro- 
vided with means for automatically adjusting one 
marking-point relatively to the other, thereby saving 
time in making adjustments. The inventor of the gage 
is Julius Opland, Calumet, Mich. 

The device comprises a hollow stock upon which the 
usual head-block is adjustably carried. Within the 
stock is a spring- pressed ad j ustable point-carrier, held in 
any desired position by means of a set-screw passing 




A GAGE WITH ADJUSTABLE MABKING POINT. 

through the stock and engaging a bearing- plate pro- 
vided with an upwardly-extending lug, which enters 
an opening in the stock to prevent outward movement. 
To the under side of the stock, a plate carrying a 
marking-point is secured ; and screwed to the outer 
end of the spring-pressed carrier is another plate pro- 
vided with two marking-points, so that when one is 
worn away, the other can be used. 

In making a double line with this gage for mark- 
ing out a mortise, or the like, the set-carrier is re- 
leased so that it can be moved outwardly by its spring. 
By holding the stock in one hand and a finger of the 
other hand against double-point plate, the carrier can 
be readily stopped at the proper measurement on the 
rule and locked in place by the set-screw. 

When it is desired to use only the marking-point on 

the stock, the double-point plate on the end of the 

carrier is moved up and its lower point seated in a 

notch in the stock. By this arrangement the outer 

surface of the plate will be flush with the end of the 

stock. 
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Electro-Cliemical Congress at Paris. 

The Fourth International Congress of Applied Chem- 
istry, which will be held at Paris from the 23d to the 
28th of July, will include ten sections, of which the 
tenth, devoted to electrochemistry, promises to be of 
especial interest. M. Henri Moissan is president of the 
committee, which also includes other well-known 
scientists. The provisory programme for the electro- 
chemical section includes the following subjects : Bat- 
teries, dynamos, accumulators ; galvanoplastic pro- 
cesses and material ; production and use of ozone ; 
production of chlorine and of soda, chlorates of potas- 
sium and sodium, etc.; electrolytic production of 
metals, copper, nickel, chromium, etc.; aluminium and 
its alloys, magnesium, sodium and its alloys ; organic 
compounds. The subject of electric furnaces will form 
an important part of the programme, and the produc- 
tion of phosphorus, manganese, tungsten, etc., will 
be oonjBidered, as well as that of metallic carbides and 



carborundum. Among other subjects are the prepara- 
tion of carbide of calcium, industrial furnaces and 
their efficiency, fabrication of acetylene, conditions of 
use, and purification, also generators and burners. 
Electric bleaching, disinfection, and other subjects will 
complete the programme. 
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Automobile Nevirs. 

Charging stations for electric automobiles have been 
established at several points between Oxford and Lon- 
don. 

The Prince of Oldenburg has recently made a re- 
markable trip in the Caucasus ; he traveled in an auto- 
mobile of the Gardner-Serpollet make, which obtained 
the prize for the handsomest vehicle at the last exhi- 
bition at Monte Carlo. He gives an account of his 
trip in the following telegram sent to M. Serpollet, 
dated from Pati, in the Caucasus: "I have just fin- 
ished with brilliant success on your automobile, in the 
presence of the Minister of Roads and Bridges, the 
distance from Novorossik to Sookhoom, more than 312 
miles, in the Caucasus Mountains, over an unfinished 
route, with steep grades and sharp turns, crossing the 
rivers by fords and rafts. The machine, carriage, and 
pneumatics were faultless." 

An interesting series of races has been held from 
Nuremberg to Bamberg. The race for motor cycles 
was won by Herr Hasemann ; that for automobile car- 
riages was won by Herr Schmidt, who covered the dis- 
tance in 2 hours and 9 minutes, with Baron Scarisbrtlck 
second ; the third competitor, Herr Bender, of Mann- 
heim, had an accident with his tire, and thus lost his 
position in the race, but deducting the time lost for 
making repairs, he covered the distance in 1 hour and 38 
minutes. Of the touring machines that of Herr Kn- 
ders, of Nuremberg, won the race, the time being 2 
hours 41 minuted and 47| seconds. The race for road 
wagons had six competitors. It was won by Herr 
Wegelin, of Augsburg, in 2 hours and 37 minutes. 

Inter-communication with the various manufactur- 
ing centers of Lancashire, Eng., has always been de- 
ficient or expensive. With a view to overcoming the 
difficulty, the Liverpool Self-Propelled TraflBc Associa- 
tion are encouraging the utilization of the automobile 
wagons for the carriage of goods from on^ pl.ice to 
another*. Next June it is proposed to hold a series of 
experiments under the auspices of this association for 
the purpose of ascertaining what types of vehicles are 
best adapted for road haulage traffic. The competi- 
tion is to be divided into three classes as follows : 



Class. 


Load. 


Maximum 
Tare. 


Minimum 
Level Plat- 
form Area. 


Minimum 
Widtli 

of Driving 
Tyres. 


Speed. 


A 

B 

C 


Tons. 
5 (minimum) 


Tons. 

2 
3 

No limit. 


Sq. Feet. 

45 
75 
95 


Inches. 

3 
5 
6 


Miles per 

Hour. 

8 

5 

5 



A Lancashire syndicate is being formed for the pur- 
pose of taking over the type of wagon best suited for 
road work, and this syndicate proposes to inaugurate a 
service of road transport between Liverpool and the 
other principal manufacturing towns of the county. 

The automobile industry, though still in its infancy 
in Germany, is being rapidly developed, and, in the 
opinion of the United States Consul at Leipzig, is des- 
tined to become an important factor in the manufac- 
turing industries of the country. The large amount 
of capital and energy which is being expended upon 
this branch of industry indicates that the German 
business men have great confidence in the future of 
automobilism. Last year there were about 1,000 men 
employed in and around Berlin in the automobile in- 
dustry, and it is expected that this number will be 
more than doubled during the present year. In France, 
the results which have been aimed at for the most 
part have been to obtain excellence in sporting and 
luxuriantly appointed autompbiles, while in Germany 
just the opposite state of affairs has existed ; the manu- 
facturers have given more of their attention to making 
motor vehicles for the carriage of goods, and not with- 
out success, as was shown at the International Motor 
Wagon Exhibition, which was held in Berlin last year. 
For motive power, electricity and gasoline are almost 
exclusively employed ; the use of steam power is as yet 
hardly out of the experimental stage ; the same may be 
said of the employment of compressed and liquefied 
air, and of combined systems (gasoline and electricity, 
etc.). Electricity as a motive power has a strong com- 
petitor in gasoline ; the electric automobile seems to 
be preferred to the gasoline type on account of its 
simple mechanism, less noisy running, and the absence 
of unpleasant odors. The gasoline automobile is used 
principally in transporting heavy loads, where great 
speed is desired, in the case of long distances, heavy 
grades, and where other difficulties are likely to occur. 
Hence, its adoption in Germany for brewery wagons, 
drays, omnibus lines connecting railway stations with 
inland towns, and for carrying passengers and loads in 
the country. 
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THE STATUE OF LAFAYETTE AT PABIS. 

Our en grravinf: gives an excellent idea of the statue 
of Lafayette presented by the people of the United 
States to France. It was unveiled at Paris on July 4. 
The statue was modeled by Mr. Paul W. Bartlett, an 
American sculptor of prominence. Lafayette is repre- 
sented as offering his sword and services to the Ameri- 
can colonists in the cause of liberty. He is attired in 
the rich embroidered costume of an officer of the no- 
bility. His Flemish steed is represented with its mane 
knotted and tail dressed in the style of the time. An 
equestrian statue of Lafayette is particularly appro- 
priate, for, after landing at South Carolina, he rode 
from Charleston to Philadelphia on horseback and 
tliere offered his services to Congress. The statue has 
been erected in the Place du Carrousel in the space 
partly enclosed by the buildings of the Louvre. The 
pedestal was designed by Mr. Thomas Hastings, and 
the whole monument is intended to harmonize with 
the richly ornamented surroundings of the Louvre. 
The work has been carried out under the direction of 
M. Redon. The height of the statue is 15 feet, and 
that of the pedestal 26 feet. 

Never before was the Fourth of July so enthusiasti- 
cally celebrated in Paris, not only by Americans, but 
by the French. Everywhere the American and French 
flags were entwined and a gigantic American flag 
floated from the Eiffel Tower, and even the street ven- 
ders did a brisk business selling theStars andStripes. 
The Washington statue had been unveiled on July 3, 
and the Lafayette statue was unveiled on July 4. It 
was presented to France by American children. The 
statue and pedestal were erected in staff, following the 
excellent French custom, for when statues are not en- 
tirely completed, they exhibit and unveil the model, 
and the statue is placed in position subsequently. 
Around the plaster model a large stand had been con- 
structed and was occupied by prominent French and 
American persons. Sousa's band played the "Mar- 
8ellaise'"on the arrival of President Loubet, who was 
received by General Horace Porter, the Americam Am- 
bassador to Fiance. General Porter addressed the 
audience in French and English. A speech was also 
made by Commissioner-General Peck. President 
Loubet accepted the statue in the name of France and 
two boys unveiled it. There were 
other speakers, and Archbishop 
Ireland made a fine dedication 
address. A reception was given 
by Ambassador Porter in the 
evening, and a banquet washeld 
at the Chamber of Commerce. 
The day closed with the playing 
of Sousa's band in front of the 
Opera House. 



the photographic method. It was thus found that gun- 
cotton is the explosive giving the lowest temperature ; 
then follow in order cordite ballistite (70 per cent f ulmi- 
cotton with 30 per cent nitroglycerine), then another 
form of ballistite, with equal parts of cotton and nitro- 
glycerin. The experiments are now being made to de- 
termine the elements necessary tp convert the devia- 
tion of the galvanometer, expressed iu degrees, into de- 
grees of temperature. 



A SFBIN6LESS HARNESS SNAF-HOOK. 
A snap-hook made without springs,and therefore more 
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the hook. On the under face of the thumb-plate is 
a longitudinal web lying friction-tight in the slot of 
the main portion. The web has a front extension 
forming a hook and lying adjacent to the hook of the 
main portion. The keeper is slidably mounted on a 
pin extending through a slot in the web (Fig. 2;. In 
using the hook, the keeper is moved to the position in- 
dicated by dotted lines in Fig. 2, and the eye or ring 
which is to be engaged is dropped into the hook of the 
web below the point of the hook of the main portic n. 
Strain is then placed on the hook, so that the keeper 
and its web are made to move to the position shown i n 
full lines in Fig. 2, thus preventing the disengagement 
of the snap- hook from the eye or ring of the harness 
with which it is connected. Since the keeper is fric- 
tion-tight on the body of the snap-hook, it cannot 
move accidentally to open the hook. Moreover, the 
strain of the harness will cause the keeper to remain in 
closed position. To open the hook, it is necessary only 
to push the thumb-plate back, to move the parts to the 
position shown by dotted lines. The device is the in- 
vention of James A. Gavitt, Waitsburg, Wash. 




A SFRINGLESS SNAF-HOOK. 

certain in its action than most similar devices, forms 
the subject of our engraving. The hook comprises a 
main portion and a keeper. The main portion has a 
hook projected from the shank and a longitudinal slot 
extending into and through the shank. The keeper 
consists of a thumb-plate with a plane under face ly- 
ing snugly on the plane top face of the main portion, 
the front end of the thumb-plate being projected in 
position to engage the point of the hook, so as to close 



Experiments in Temperature 
of Explosives. 

In a communication recently 
made to the Royal Society, 
Messrs. Macnab and Ristori, con- 
tinuing their researches upon 
modern explosives, give an ac- 
count of a series of experiments 
to determine more exactly the 
temperature reached by explo- 
sives in a closed chamber. Pre- 
vious experiments have shown 
that a thin platinum wire is 
melted by the heat developed 
during the explosion, while a 
thick wire is unaffected; this 
proves that the temperature ex- 
ceeds the fusing point of plati- 
num, but the duration of the 
maximum is very short. The 
experimenters use for the pur- 
pose a thermo-electro couple of 
rhodium and platinum wires 
having different diatueters, and 
thick enough not to be melted 
by the explosion. The deflection 
of the galvanometer would then 
vary inverse ratio to the thick- 
ness of the wire forming the 
couple, and it would then be 
easy to calculate the deviation 
which would be caused by a 
couple infinitely small which 
would absorb all the heat in a 
time infinitely short; this devia- 
tion, expressed in degrees, would 
represent the temperature reach- 
ed. In the experiments a series 
of thermo-electric couples form- 
ed of wire of platinum and an 
alloy of platinum with 10 per 
centof rhodium were used, whose 
diameter varied from 0*25 to 11 
millimeter. Each couple was 
successivly fixed in the interior of 
a shell, and the deviation of the 
galvanometer was registered by 
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A Neur Antarctic Expedition. 

The International Meteorological Committee, which 
held its last meeting at St. Petersburg, gives an ac- 
count of the projected expedition to the South Pole, 
which will be under the direction of Herr von Dry- 
galski. The expedition will leave at the end of August, 
1901, and go at once to the Cape of Good Hope, stop- 
ping only to make soundings from time to time in the 
South Atlantic. The equipage will be completed at 
that point, if necessary, and the magnetic observations 
will be begun. From the Cape the expedition will pass 
by Prince Edward and Crozet Islands to Kerguelen, 
where at least one series of magnetic observations 
will be made. During the sea voyage, meteorological 
observations will be made every four hours, and 
between 11:30 A. M. and IP. M. a number of tem- 
perature readings will be taken, so as to determine 
more exactly the maximum temperature of the air 
above the ocean. At Kerguelen it is proposed to estab- 
lish an auxiliary station, which will contain a register- 
ing instrument for magnetic variations, magnetometers 
and an inclinometer, and meteorological observations 
will be made there, using au- 
tomatic registering instruments. 
In November, 1901, the main 
party will proceed eastward to 
90° longitude, then to Termina- 
tion Island, going from there to 
the hypothetical west coast of 
Victoria Land ; it is proposed to 
establish there the principal ob- 
serving station, which will be in 
operation from February, 1902, 
to the same period of 1903 ; the 
return trip is then to be made. 
In February, 1903, the expedi- 
tion will proceed westward to- 
ward Wedell Sea, if possible, and 
from there pass by Georgia to- 
ward Tristan da Cunha. Start 
ing from Kerguelen, the ma;j » 
netjc and meteorologied observa 
tions will be made during the 
trip ; at the main station will 
be established a complete set of 
instruments for magnetic varia- 
tions and a set for absolute 
magnetic measurements. Prom 
the station a series of observa- 
tion trips will be made in sleds, 
and magnetic readings will be 
taken with the portable instru- 
ments. The vessel carrying the 
expedition is constructed of 
wood, with a complete rigging 
of sails and an auxiliary steam 
engine. The latter, with its ac- 
cessories, will be placed in the 
rear so as not to disturb the 
magnetic observations, which 
will be made on the captain's 
bridge. The use of iron will be 
avoided for a distance of six 
yards around the observation 
posts. 

^t ♦ •»■ 

Old Spiral Car Springs. 
A use has been discovered for 
old spiral car sprmgs, says The 
American Railroad Journal. It 
has been found that these often 
contain enough carbon to per- 
mit of making cold chisels. Forg- 
ing into the necessary form is 
easy and the additional carbon 
required may be added by the 
cementation process. Cold chisels 
made in this way cost half as 
much as the high grades of steel 
nrhlob were formerly used. 
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A Neiv Calcimine Deposit. 

To the Editor of the Scientific American : 

South Dakota has long been noted for the diversity 
of her mineral deposits, the Black Hills country being 
especially rich in gold, silver, and countless other min- 
erals. The eastern part of the State is now about to 
become a mining country also, through the recent dis- 
covery of a large bed of carbonates. In boring a well 
near Antelope Lake, a few miles from Webster, Day 
County, a Mr. Hartsough brought to the surface a sort 
of jelly-like substance, of dark slate color, and soon 
found this underlaid by a vein of pure white of similar 
nature. It is in the form of a stiff paste, absolutely 
without grain or grit, and on exposure to the air soon 
dries and hardens. Experiments show it to be an ex- 
cellent material for polishing all sorts of metals, and it 
is pure enough to be used as a tooth-powder or any 
similar purpose. Samples were taken to chemists in 
St. Paul and the analysis is as follows : 

Per cent. Per cent. 

Calcium oxide— lime, 4.7'70] Combined as— 

Magnesium oxide -87 ^ Carbonate of lime 85*18 

Carbonic acid 38 43 J Carbonate of ma^esia 1'82 

Aluminium oxide 1*18 

Insoluble residue— mostly silica, 8 85 8*85 

Moisture 2*97 

lOO-OO 

It shows 8518 per cent, of pure carbonate of lime and 
1*82 percent, carbonate of magnesia. Mixed with water, 
it makes a perfect calcimine, which readily takes the 
most delicate tints, dries quickly, and will not crack, 
flake, or rub off. Mixed with oil it makes a fine quality 
of putty. It is proposed to at once put a force of men 
to getting out the material and preparing it for market 
as calcimine. 

The bed is supposed to cover an area of about three 
acres, several test borings having been made. The 
formation is peculiar, as the ground had been used 
for years as a sand pit, from which large quantities of 
plastering sand have been removed. At about eight 
feet from the surface a layer of coarse black sand is 
found, unfit for use, and this had never been pene- 
trated. Mr. Hartsough had noticed that trees seemed 
to flourish in this part of his farm, and concluded that 
there must be water near the surface, and made the 
borings, with the above results. Under the whiting 
is found coarse gravel and abundance of water. Mr. 
Hartsough thinks the entire bed is made up of decom- 



posed shells, as on the top of the layer can be found the 
forms resembling snail shells, which soon crumble to 
powder, and form the same substance as the main 
body. The find is certainly curious, and contains the 
possibilities of a profitable industry. The owner says 
that almost the entire amount of material of this kind 
now used in the United States is imported from Italy, 
and that this is superior in every way to the imported 
article. J. M. Patton. 

Aberdeen, S. D. 
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Simple Pliotograpliic Ijens Adaptor for Ortliocliro- 
matic and Telephoto Work. 

The use of orthochromatic plates for producing bet- 
ter color values in negatives, especially in the more 
accurate rendering of the dififerent colors in a painting, 
is now quite extensive. 

But to the average amateur photographer provided 
with a folding camera of popular size, like a 4 X 5 or 
5 X 7, the extra bother of carrying additional plates 
and holders for obtaining such results is annoying. 
Nearly as good pictures may be obtained by photo- 
graphing through colored screens on ordinary plates. 
The same reason is applicable in the taking of distant 
or telephoto views, for which usually a special addi- 
tional expensive lens is required. 

To assist the amateur in greatly varying and utiliz- 
ing the lens he already possesses to the uses above de- 
scribed, including several others, Mr. U. Nehring, of 
this city, has lately introduced what is termed multi- 
chromatic ampliscope lenses arranged to be inserted 
adjacent to the diaphragm of the lens used. These 
lens adapters have the property of changing the char- 
acter of the focus of the regular lens, either by elon- 
gating or shortening it, thereby adapting the lens to 
take a view with a lessor greater angle than it ordi- 
narily would. 

The front lens in the lens tube is unscrewed out and 
the adapter lens dropped in next to the diaphragm, 
after which the front lens is rescrewed in place, the 
change being made very quickly. When one is cramped 
for the proper distance to secure a picture, the adapter 
will shorten the focus sufficiently to enable the opera- 
tor to obtain a picture the right size at a wider angle. 
Special colored lenses are inserted in the same way 
for photographing paintings and other colored objects 
adapted to secure the best effects. Other adapters 
render the lens suitable for copying at short distances, 
and for enlarging. In adapting a lens for telephoto 
work a special tube is provided which is slipped over 



the regular lens tube and carries a negative lens for ex- 
tending the cone of rays, thereby greatly lengthening 
the focus and magnifying the image of the distant 
object. 

There is also an angular disk which will cut off half 
the picture when thrown upon the plate, so that dupli- 
cate or so-called double pictures can be easily made. 
A focusing lens is also included. In all something 
like a hundred different combinations, it is said, can be 
made with the several lenses and tubes, and all put in a 
box small enough to be readily carried in one's pocket. 

This collection of auxiliary lenses and adapters 
promises to be very serviceable in the hands of ama- 
teurs, in consequence of the varied quality of work 
that can be done without the need of expensive differ- 
ent lenses. 

♦ < » I » 

Developer for Underexposed Plates. 

A developer which has been used with success for 
underexposed plates is given in the following formula : 

Water 1,000 cubic centimeters. 

Metol 4 grammes. 

Hydrochinon 2 "" 

Sulphite of soda 60 '■ 

Carbonate of soda 60 " 

This solution is to be recommended, as it will keep 
for a long time and does not stain the plate. 



Tlie Current Supplement. 

The current Supplement, No. 1281, has many articles 
of unusual interest. •' California Hydraulic Mining 
Under the Caminetti Act" is an elaborately illustrated 
article dealing with the subject in an authoritative 
manner. '' Electric Ignition of Gas and Gasoline En- 
gines " is by P. P. Nungesser. " Foreign Power Sec- 
tion of the Paris Exposition" is accompanied by a 
large engraving. ** The Means of Defense in Animals," 
by Prof. Philip P. Calvert, of the University of Penn- 
sylvania, is concluded in this issue. The five articles 
have been of unique interest. ** Archaeology of Lytton, 
British Columbia" is by Harlan I. Smith. 

Contents. 

(Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
A<j:i'iciiltiiral Implements. 

CORN HARVESTER AND SHOCKER.-John Fed- 
DERMAN, 1249 Market Street, Harrisburg, Penn. The 
object of the invention is to provide a corn-harvester of 
simple construction and practical operation, which per- 
mits two rows of corn to be quickly cut, gathered into a 
shock, and then dropped in vertical position and bound 
before being released from the machine. The features of 
novelty are to be found in the means for supporting the 
stalks of corn while being gathered into a shock, and the 
mechanism for dropping the bundle and holding it with- 
in the machine in vertical position, but resting on the 
ground, while being bound into a shock. 

CORN-HARVESTER.— William J. Lang, Oyens, 
Iowa. The machine is so constructed that the ears of 
corn are husked and detached while the stalks are stand- 
ing in the field. The ears are positively fed to the husk- 
ing mechanism so that they are broken from the shuck 
and subsequently conveyed to an elevator. The husking 
mechanism can be adjusted so that the machine is adapt- 
ed for various conditions of the corn. The bearing- 
wheels can be adjusted to arrange the body of the ma- 
chine relatively to the corn. In a word, every provision 
has been made to simplify the work of the operator and 
to produce a machine which will perform its functions 
with an efficiency that leaves nothing to be desired. 

PLOW-BEAM. — Richard H. Purnell, Rosedale, 
Miss. The beam is formed of a section of pipe doubled 
closely upon itself. Couplings secure the doubled por- 
tions of the pipe rigidly together. On the forward, 
doubled end of the beam, is a clevis through which a bolt 
is passed, extending between the doubled portions of the 
beam. The doubling of the pipe forms a non-circular 
clevis end without further labor. The bolt passed be- 
tween the pipe porticos obviates the necessity of drilling 
a hole through the beam. 



Jflechauical Devices. 

WINDMILL- GEAR.- Gideon J. Moore and Frank 
E. Cook, Eureka, Cal. The inventor has simplified the 
driving mechanism of a windmill. He employs gearing 
in such a manner that the driving motion of vyind-power 
is simultaneously and well-nigh directly applied to the 
pump-rod at opposite sides. The construction is also 
such that the cranks, crooked arms, or walking- beams to 
be found in almost all windmills to bring the pump-rod 
10 the center, are dispensed with. 

BOAT-LOWERING MECHAXISM— Carl Schnbb- 
MANN", Bremen, Germany. This invention comprises a 
motor and a movable davit. A drum is geared directly 
to the motor, and a push-rod is geared to the motor 
through the medium of a clutch. The push-rod serves to 
throw the davit outboard, and a connection between the 
drum and davit throws the davit inboard. Tripping 
devices are driven in time with the push-rod and serve 
automatically to throw the clutch and motor-controlling 
device in time with the push-rod, 

DRIVING MECHANISM.-Anton E. H. J. Thoell- 
DEN, Ansonia, Conn. The driving mechanism is in- 
tended for use in connection with machinery, motor- 



vehicles, bicycles, and the like. Ratchet-wheels are 
mounted on a driving-shaft, with which "vheel-levers 
coact. A vertically-swinging pawl is carried by each 
lever and is engaged by a spring pressed thrust-pin in a 
boxing on the upper side of each lever. Owing to the 
short fulcrum of the levers, a small amount of power 
will be greatly increased when applied to the short mem- 
bers, and this increased power will be considerably aug- 
mented by the ratc'het-wheels. 

PEDAL -ACTION.— Robert K. Thumler, Manhat- 
tan. New York city. The inventor has so secured the 
pedals in their piano-cases that they can be readily re- 
moved and replaced, and has provided them with spring- 
hinge supports, so that they will be noiseless in opera- 
tion. 

MACHINE FOR CLEARING SILK OR OTHER 
TEXTILE THREADS.— Charles G. Diederichs and 
Marie A. E. Marquelet, Ste. Colombe les Vienne, 
France. This machine rapidly clears threads and frees 
them from defective knots, wisps, irregularities in thick- 
ness, doublings, and the like. On one side of a wind- 
ing-spool, driving mechanism is arranged, and on the 
other, a brake. The thread is adapted to pass through a 
trimmer movable by irregularities of the thread. An 
operative connection is provided, whereby the movement 
of the trimmer will throw the winding-spool from an en- 
gagement with the brake. Only a minimum force is re- 
quired for disengagement. The result is that the ma- 
chine suits all kinds of thread, even the very finest. 
Stoppage is immediate and does not involve a risk of 
breaking the thread, 

RAISIN-SEEDER.-Frank H. Peterman, Manhat- 
tan, New York city. The machine is arranged to insure 
a complete separation of the seeds from the pulp with- 
out unduly injuring the latter by tearing. The oper- 
ative parts consist of a cylinder with an opening ; 
a flexible belt passed over the cylinder and having its 
ends passed through the opening and secured to the 
inside face or periphery of the cylinder ; and pins 
mounted on the flexible belt. A member is attached to 
the cylinder and fits in the opening to form a continua- 
tion of the periphery of the drum. Pins for impaling 
the raisins are attached to the member. 

COTTON-PRESS.— Albert L. Treesb, Jennings, 
Oklahoma Territory. The purpose of the invention is to 
provide a cotton-press for forming cylindrical bales by 
rolling a continuous length of batting. By this ar- 
rangement not only is a more compact and easily-han- 
dled bale produced, but also one less liable to becohie 
fired. 



Rail^vay- Appliances. 

CATTLE-GUARD. — Robert F. Adams, Oakman, 
Ala. This novel cattle-guard is designed to be placed 
along the line of a railroad-track at the abutting ends of 
a division-fence, where a break in its continuity must 
necessarily occur in order to give passage to th© railway- 
tracks. The invention consists in a peculiar construc- 
tion and arrangement of gates arranged to be automatic- 
ally operated by the animal. 

LOCOMOTIVE-EXHAUST.— Ebbnzbr N. Slocum, 
Fort Smith, Ark. In order to insure a free escape of the 



exhaust-steam from the engine cylinders without danger 
of creating back-pressure, to provide a perfectly-bal- 
anced non-pulsating draft in the fire-box and smoke- 
flues, and to reduce the consumption of fuel, Mr. Slocum 
increases the distance from the base of the draf i-pipg or 
stack to the tin of the exhaust^nozzle, so that it requires 
considerable time for the unrestrained steam to tr^ivel 
from the nozzle to the stack. 

LOCOMOTIVE-PILOT RIGGING.- James F. Dunn, 
Salt Lake City, Utah. The invention relates to means 
for mounting a coupler on a locomotive-pilot, so that the 
coupler may be raised to inoperative position or lowered 
into line with the face of the pilot. The pilot is thus 
permitted to operate eflfectively. The invention also em- 
bodies means for mounting the coupler draw-head, such 
means serving to brace the buflfer-beam against the cylin- 
der-saddle. 



Puzzles, Games, and Toys. 

PUZZLE. - Alba C. Booth, Burlington, Vt. The 
nuzzle is based upon the story of Jonah and the whale 
and is designed to aflford considerable amusement and to 
require considerable skill in its solution. 

GAME-BOARD. — Willl^m H. Hillybr, Atlanta, 
Ga. 'J "he essential feature of the invention is to be 
found in the use of four permanent horseshoe magnets. 
It is the object of the game to strike a steel ball with a 
mallet, so that the steel ball will be made to adhere to 
one of the magnets. 

MECHANICAL TOY.— George Wale, Jr., Everett, 
Mass. The toy is made in the form of a football player, 
the arms of which hold a ball. The arms, moreover, are 
releasably held and work with a swinging leg, also re- 
leasably held, so that when the arms are made to drop 
the ball, the leg is thrown to kick the ball. 

JHIscellaneous Inventions. 

BOILER-TUBE CLEANER,— Worthington H. In- 
GERSOLL, Hamburg, N. J. The cleaner is a member of 
that class of devices in which a steam- jet is employed. 
A twirling motion is given to the steam -jet, which pro- 
duces suction, whereby air is drawn into the flue. This 
air, instead of being thrown directly into the flue, is de- 
flected outwardly and finally discharged toward the 
center, near the periphery of the flue. Thus the inventor 
secures a plentiful supply and effective distribution of 
the heated air. The blast of steam and hot air is very 
eflfective where it is most needed— that is, at the per- 
iphery. 

DEVELOPING-TRAY.- Stuart B. Moore, Man- 
hattan, New York city. The invention comprises a tray 
which is adapted to receive the plate to be developed 
without exposing that plate to white light. The tray is 
provided with a reservoir so arranged that the solution 
can be admitted to the chamber containing the plate and 
then discharged when desired. The tray is also 
provided with oppositely-located windows, which are 
provided with a plate of any transparent, non-actinic 
malarial (ruby glass or celluloid), so that the pro- 
gress of development can be observed in broad day- 
Hght. 



SPLINT. — James G. Hughes, Sheboygan, Wis. 
This splint is especially adapted for use on the lower 
limbs, but may also be employed on the upper limbs. 
The construction is such that the splint can be simply 
and readily applied, and that the fractured member can 
be examined at any time and the wound properly dressed, 
without disturbing the union of the parts. The splint can 
be adjusted to secure perfect extension and fixation 
without pressure on any part of the limb, thus preventing 
shortening or deformity after a fracture. Pneumatic or 
hydraulic pads are employed to distribute the pressure 
evenly. 

FENCE- WIRE LOCK.— Edwin L. Froggatt, Spear- 
fish, S. D. The lock consists essentially of a tongue on 
the fence-post, opposed to which tongue is a recess 
whose wall is provided with a longitudinal slot and a 
transverse slot. The wire is placed between the tongue 
and the vertical wall of the recess, entering the transverse 
slot. The tongue is then driven to an engagement with 
the walls of the recesses, so that a rib on the tongue will 
enter the longitudinal slot and kink the wire. 

PROCESS OF TREATING MINERAL WOOL.— 
Alexander D, Elbbrs, Hoboken, N.J. Though min- 
eral wool has been widely used as an insulator of heat, 
cold and sound, few devices have thus far been either 
made known or put into operation, whereby this mate- 
rial can be applied in a practicable and marketable man- 
ner, except to pack it in its loose state 'into the spaces to 
be deafened. This method is both costly and defec- 
tive, for which reason Mr. Fibers prefers to mold the 
wool into bricks or sheets, which he finds are far more 
efficient that the loose material, in addition to their being 
less expensive. 

COG-WHEEL WITH DETACHABLE TEETH.— 
George Dornaup, Frankfort- on-the-Main, Germany. 
This cog-wheel consists of a wrought-iron or steel rim 
of great strength, cogs of wood or metal, and wedges 
securing the cogs in place. The invention is designed to 
permit the cogs of such wheels to be attached, detached, 
and exchanged with despatch, and to render the con- 
struction of such wrought cog-wheels simpler and 
cheaper than those now in use. 

CATTLE-STANCHION.- Walter D, Case, Granby, 
Conn. The purpose of this invention is to provide a 
cattle-stanchion by which the stock can be securely yet 
comfortably held and which can be easily manipulated. 
This purpose is attained by providing the stanchion with 
upper and lower end sections adapted to be shackled to 
the sills of the stable and having each a semicircular 
shape. These end sections carry side sections, one of 
which is hinged to the lower end section and secured to 
the upper end section by certain novel devices forming 
an automatic latch. 

WINDOW.— Pasquale C. Pascale, Manhattan, New 
York city. This invention relates to stationary, sliding, 
pivoted, or hinged sashes for windows. The sashes are 
provided with hinged frames which are opened in such 
manner as to uncover the entire space within the bounda- 
ries of the members of the sashes. When two sashes 
arci employed, the upper member of the hinged frames of 
one sash and the lower members of the hinged frames of 
the other sash constitute the meeting-rails of the sashes. 
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When one sash is in front of the other, the hinged 
frames of each sash can be freely manipulated. The 
hinged frames can be locked in any position. 

THROAT-FRAME FOR MAIL-BAGS. — Charles 
Batbman, Gales Creek, Ore. The inventor has devised 
an ingenious throat-frame for mail-bags, which holds 
ihe mouth of the bag open at full extent in rectangular 
form for the free reception of the mail-matter, and also 
forms a secure closure for the bag-mouth. The improve- 
ment, although primarily designed for use upon mail- 
bags, is also applicable to other bags. 

COVER CLAMP AND HANDLE FOR FRUIT- 
BASKETS.— Major Tucker, Brockton, N. Y. The de- 
vice performs the dual function of serviuj. as a handle 
for a fruit-basket and as a means for securing the cover 
of the basket in place. This combined clamp and handle 
can be readily sprung to proper position upon the differ- 
ent sizes of baskets usually employed for packing grapes 
and known upon the market as "climax baskets." 
The device tends materially to strengthen any basket to 
which it may be applied. 

SCRAPER.— William H. Onion, New Orleans, La. 
The purpose of the invention is to provide a scraper 
which may be easily dumped and handled, to which end 
novel mechanism it? employed for holding a bucket in 
active position and for raising it, so as to carry its load 
to the dump, and then for readily and quickly inverting 
the bucket to discharge its contents. 

STRAPPING^TOOL. — William Max, Brooklyn, 
New York city. To provide a tool for conveniently 
draining and stretching metal straps across the side of a 
box before nailing is the object of the invention. The 
tool is composed of an elongated handle and a fixed grip- 
ping-jaw, which are formed integrally. To the fixed 
jaw a movable jaw is pivoted, provided with a tail-piece 
extending back on the handle. A movable fulcrum- 
block is arranged in a guide- socket in the under side of 
the handle and has a foot or shank which passes through 
the handle, is secured therein, and is adapted to work in 
contact with the tall-piece of the movable jaw. 

ADJUSTABLE BOOK-REST OR TABLE.-Major 
Miller, Lowell, Wis. Upon a stand a jointed arm is 
mounted for horizontal movement; and upon the arm a 
table is carried for adjustment independently of the ad- 
justment of the sections of the arm or of the arm in its 
entirety. The table is designed to be used as a rest or 
support for a book, for manuscripts, music, and the 
like. The supporting-arm and its table are vertically 
adjustable. 

HOSE-COUPLING. - Jens C. Martin. Spokane, 
Wash. The coupling is composed of Jtwja.parts adapted 
to engage and automatically lock together. The parts 
are duplicate ; and each has a locking mechanism of pe- 
culiar construction and an annular elastic gasket, which 
is securely held in place by a peculiar construction and is 
expanded by water-pressure, so as to form a perfectly 
tight joint under all conditions. 
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Designs. 

TRIMMING.— Paul Gumbinner, Manhattan, New 
York city. The trimming includes a series of scallops 
at opposite sides of a longitudinal line, the scallops of 
one series being opposite the space intervening the 
scallops of the opposing series. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this pap?r. 



Marine Iron Works. Chionffo. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Most d\irable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the DeLa Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers, 361 Broadway, N. Y. 

fW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

IVames and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and patje or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents eacll. 

Books referred to promptly supplied on receipt of 
price. 

JVlinerals sent for examination should be distinctly 
marked or labeled. 



NEW BOOKS, ETC. 

Der Meister von Palmyra. Dramat- 
ische Dichtung in ftinf Aufztlgen. 
Von Adolf Wilbrandt. Edited with 
introduction and notes by Theodore 
Henckels. American Book Company. 
1900. 12mo. 
It can safely be said that every teacher of the German 
language has been wishing for a long time that this mas- 
terpiece of Adolf Wilbrandt might be prepared and 
edited for class use in American schools and colleges. 
The work is modern, classical, and free from that excess 
of realism which often makes many books unsuitable 
for the class-room. Der Meister von Palmyra is a mys- 
terious Faust-like poem, full of meaning and beauty, 
and the study of it should be a constant delight to both 
teacher and pupil ; it is admirably adapted for the class- 
room. In the introduction the student will find a good 
account of the poet's life and works, and a synopsis of 
the "dramatic poem." In the notes all difficult expres- 
sions are clearly and concisely explained. 

Les Plaques de Blindages. Par M. 
L. Bacl6. Paris: Vve Ch. Danod. 
1900. Quarto. Pp. 233. 197 illus- 
trations. 

This monograph on armor plates is devoted to a his 
tory of steel armor, manufacture of the plates, and tests 
which have been made both in Europe and America. The 
author writes wiih the authority and self-confidence of 
one who is thoroughly familiar with his subject. Al- 
though his work has but little new to offer, it is worth 
while reading for the reason that it describes very thor- 
oughly what has been accomplished in the metallurgy of 
armor-plate making and in the way of producing steel 
which presents the utmost possible resistance to the 
modem high-power projectile. The numerous illustra- 
tions, diagrams, and table provided admirably serve to 
elucidate the text. 

Ueber den hydraulischen Stoss in 
Wasserleitungsrohren. Von N. 
Joukowsky. St. Petersburg. 1900. 
Price $1. 

The action of the so-called "hammering" in water 
mains is so little known that Prof. Joukowsky, of the 
Moscow Imperial University; determined to conduct a 
series of experiments which would add something to our 
knowledge and supplement the work of Prof. Carpenter, 
of Cornell, who investigated hammering in small 
pipes. The results of the Moscow professor's experi- 
ments, are exbanstively described in the present mono- 
graph. 



of water 1,200 feet with a loss of less than 2 feet head 
will be 34 inches in diameter, and will cost about $1 per 
foot. A Pelton wheel and connections will cost about 
$400. The dynamo will cost about $2,400. A motor on a 
4>^-mile line will cost about $ ,000, and should net 60 
horse power at 4J^ miles distance. We refer you to the 
water wheel companies for estimates of a complete power 
plant. 

(7922) Y. K W. writes: As it is your 

aim to disseminate useful information we make the fol- 
lowing statement which will interest all photographers : 
We recently purchased one of the new aluminium trays 
and lately undertook to intensify a negative in it, using 
a three solution intensifier : Bromide of potassium, bi- 
chloride of mercury, and sulphite of soda, in the order 
named. Upon applying the mercury solution the chemical 
growth (which we had forgotten all about) of which a de- 
tailed description was given in the SciENTinc Ameri- 
can of March 10, immediately began, and we were un- 
able to check it until to-day, when we happened to think 
of using muriatic acid. We immediately applied a dilute 
solution of the acid to the tray, using a cloth to take off 
the black coating. After rinsing we applied a solution 
of soda and other tests without any action of the mer- 
cury. We would, therefore, advise our brother photog- 
raphers to never use an aluminium tray for intensfica- 
tion, but if they have already spoiled a tray by it to try 
the acid, which we think will prove effective in every 
instance. A. We suppose it is not possible that every 
one who has to do wiuh chemicals should first study their 
chemical actions sufficiently to avoid the mistake of our 
correspondent of putting a chemical into his tray which 
would dissolve it. He knows the fact regarding 
aluminium now and is not likely to repeat the experi- 
ment. Experience is a good schoolmaster, though her 
instruction comes high, it has been said. 
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[See note at end of list about copies of these patents.] 



(7919) G. W. asks : 1. What length of 
spark must my induction coil produce ta make an X fay 
apparatus for examining objects such as a leg or arm ? A. 
A coil giving an 8-inch spark will answer for the thinner 
parts of the body, but for every kind of service one giving 
a 14-inch spark should be had. 2. What kind of tube 
would be the most suited for this work ? A. There are 
many makers of tubes, whose advertisements are fre- 
quently to be found in our columns. A higher vacuum is 
required for use with a coil than for use with a static ma- 
chine. All good tubes are now made with adjustable 
vacuum. 3. Can you give me directions for making a 
fluoroscope? A. You had better buy your fluoroscopCT 

(7920) O. M. S. asto: 1. How may 
opaque objects be seen under the microscope ? A. By 
the use of the bull's-eye condenser. A lens which will 
focus the light of a lamp upon the upper surface of the 
object. One of these usually accompanies a microscope. 
3. How can the glimmering of artificial light be over- 
come ? A. If the light is too strong, turn the reflecting 
mirror till the field is illuminated to suit your eye. 
Shaded glasses can be had from dealers in microscopes 
which cut down and also color the light agreeably. 
These may be blue or giay. They are also made so that 
they are deeper in color in one portion than in another, 
and a nicer adjustment may be made of the illumination. 
3. Will the best window or plate glass do for glass slips 
to use with a microscope of sixty-five diameters ? If 
not, why ? A. Any sort of glass will answer if it is 
smooth. It is better to buy the regular slips. These are 
3X1 inch and are polished on the edges. They present a 
much better a^-pearance than pieces of glass cut and 
left rough. 4. What proportion should the liquid, zinc 
and carbon be for ^ bichromate cell? A. A good bichro- 
mate mixture is composed of water 100 parts, potassium 
bichromate, 17 parts, and sulphuric acid 10 parts, all by 
weight. The zinc and the carbon may be of any size 
which the battery jar will hold. It is better to have a 
carbon on each side of the zinc, two carbons to each zinc. 
This gives a larger current and utilizes the action on 
both sides of the zinc. 5. How to make an induction 
coil which will not induce a current strong enough to 
kill a person. A. A good induction coil is described in 
Supplement, No. 160, price 10 cents. It is not neces- 
sary to injure one's self with a large coil. A simple rule 
for safety is to put the left hand in your pocket or be- 
hind your back when doing anything to the coil with the 
right hand, if the coil is running. 6. What are the pre- 
serving fluids used in the museums and laboratories ? A. 
Alcohol is the fluid ordinarily used in museums for pre- 
serving specimens in jars and bottles. 

(7921) L. F. S., Vancouver, Wash., 
writes: I wish to know what horse power would be de- 
veloped by a stream of water, which, if dammed would 
give a head of 130 feet or more. The amount of water 
flowingover a 4-foot weir is 8 inches, weir being rec- 
tangular 4 feet equals breadth, 8 inches equals depth. 
What size steel pipe or iron pipe would this water fill if 
it were to be carried to a turbine at distance of 1,300 feet? 
What is the cost of such pipe a running foot ? Also, what 
would be the cost of a dynamo to utilize power thus de- 
veloped by turbine. Suppose it were necessarv to trans- 
mit power to a manufacturing plant at a distance of 4J^ 
miles from power house. What would be loss of power 
in transmitting and what approximate cost of motor and 
wiring for such a plant ? Kindly tell me where, price list 
of motors and dynamos may be obtained? A. The ca- 
pacity of yo«r weir is 432 cubic feet of water per minute. 
This with 130 feet fall will give a theoretical power of 
nearly 3*4 million foot-pounds or 112 horse power. From 
this must be deducted the loss by friction and the water 
wheel which, if of the Pelton type, should net you 80 horse 
power. The size of steel pipe for conveying this amount 



Advertising device, D. W. Hogan 653,241 

Aerial wheel, S. Cairncross 653,615 

Air purifier and muflBer, H. L. Brown 653,612 

Arm rest, E. S. May 653,258 

Armor plates, improving, E. Ehrensberger 653,413 

Ashes from m arine vessels, device tor removing, 

P. E.Coale 653.215 

Auger, coal, J. H. Higgins 653,r.23 

Axblade. J. W. Graham (»3.234 

Ax forging die, W. R. W ood 653,602 

Bag filling appliance, W. S. Mallard 653,305 

Balance, gravity, C. H. Mann 653,256 

Bale band fastening, D.M.Campbell 653,337 

Bale tie, VV. T. Forbes 653,226 

Balloon, electric traction, M. J. A. Deydier 653,221 

Battery. See Primary battery. 

Beating engine, A. F. Scholz 653,318 

Bed attachment, invalid, A. E. Countryman 653,547 

Bed. folding, L. N. Bach and 653,409 

Bed. invalid, A. B. Clark 653.440 

:Bed, invalid, E. Otto 653,259 

Bed, portable, Seitters & McDonald 653,404 

Beehive. L. A. Aspinwall 653,331 

Beers not in vacuo, apparatus for top fermenta- 
tion of, A. D. W. King 653,387 

Beet knife, Johnson & Peterson 653,558 

Bell, automatic hotel call, G. B. Reaben 653,459 

Belt. C. F. Batt 653,609 

Belt dressing, L. F. Duncan 653.569 

Beltshifter, A. B.Wales 653,329 

Bicycle attach m ent, S. J. Ford 653,415 

Bicycle saddle, H. M. Norman 653,588 

Bicycle seat post, J. H. Cash 653,410 

Bicycle lock, Ii\ H. Gardner 653.230 

Bicycle repair jack, M. A. Masters 653.519 

Bicycle tube clamp, P. L. Hussey 653,243 

Bill hook, W. Hornich, Jr 653,296 

Blower, blacksmith's, J. W. Robinson 653.486 

Blower, grate, J. S. Roark 653,365 

Boat fastening device, ferry, W. O. Jones 653,244 

Boiler. See Sectional boiler. Steam boiler. Tubu- 
lar boiler. Water tube boiler. 

Bolt socket, king, H. C. Swan 

Book cover, E. M. Page 

Boot tree, M. J. Hall 

Bottle cap, A. L. Bernardin 

Bottle, mucilage, W. Rodiger 

Bottle, non-reflllable, G. S. Lmthicum....... 

Box. See Fare box. Spool goods box. 

Box, J. H. Kasschau 

Brake. See Car brake. Machine brake. 

Brush, air, O. C, Wold 

Burner. See Gas burner. 

Burning pulverized fuel, Bole & Patterson 

Burning pulverized fuel, apparatus for, J. Bole.. 

Button fastener, B. J. Cobleigh 

Cabinet, F. W adell 

Cable grip, traveling, E. I. Parsons (reissue) 

Camera for color photography, W. N. 1j. David- 
son 

Can. See Oil can. 

Car bicycle carrier, street, A. Hunter 

Car brake, R. W. Ennis :...... 

Car brakes, apparatus for automatically apply- 
ing, S. F. Woodworth 

Car coupling, S. M. Brooks 

Car, dumping, J. B. Rhodes 

Car end door, E. A. Goodridge 

Car, railway freight, Newberry & Ericson 

Carbon diaphragms, machine for grinding, Rich- 
mond & Zellers 

Carbureter, J. E. Shearer 

Carriage body hanger. S. R. Bailey 

Cart body, dumping, B. W. Clark 

Cart, road, R. P. Scott 

Cartridge clip, J. P. Lee 

Caster, ball, W. P. Fink 

Casting door checks or seals, device for, E. L. 

Torsch 

Chain, J. H. Barry 

Chain lubricator for bicycles, etc., H. Garland 

Chain, sprocket, J. B. West 

Chair. See Rocking chair. Surgical chair. 
Change maker, cash register, and indicator, com- 

bined, M. McAneny 653,626, 

Chest, silver or cutlery, T. G. Walpuski 

Cigar cutter, G . S. Eldred 

Clamp. See Bicycle tube clamp. 
Cleaner. See Tube or flue cleaner. 

Clothes line pulley. H . W. Teal 

Clothes pounder, C. Ij. Cole 

Clothes sprinkler, F. W. Merritt 

Coal conductors, etc., rendering anthracite, W. 

J. Burke 

Coal jigger, J. A, Montgomery 

Concentrating table actuating mechanism, D. 

Cole 

Contact brush, 8. L. Neely 

Convertible apparatus, C. A. Salzman 

Conveyer and cleaner, pneumatic, J. A. Parker.. 

, Conveyer, bucket, G. L. Steubner 

I Cooker and tank heater, feed, Stocum & Lam- 

1 bert 

Cooler. See Water cooler. 

Copper or other metals from tailings or ores of 

such metals, extracting, E. Fink 

Copying press, roller, N. C. Stiles.. 

Cording attachment, G. Eiobinson..^ 

Corset, apparel, A. H. Morf ord 

Cotton distributer, J. A. Parker 

Cotton press, B. Thoens 

^'Mpling. See Car coupling. Shaft or thill coup- 
ling. Singletree coupling. Thill coupling. 

coupling. J. W. Pettijohn... 653,397 

Cow tail holder, P. T. Brock 653,336 

Crat€ for tilting demijohns, G. W. Banker 653,396 



653,269 
653,393 
653.575 
653.610 
653.262 
653,624 

653,514 

653,496 

653,206 
653,639 
653,377 
653,539 
11,841 

653,380 

653,386 
653,443 

653.634 
653.611 
653,314 
653,294 
653,359 



653,531 
653.534 
653,607 
653,546 
653,264 
653,389 
653,381 



653,491 
653,374 
65:3,445 

653,462 

653,647 
653,493 
653,291 



653,490 
653,641 
ft53,582 

663.468 
653,357 

653.285 
653,585 
653.317 
653.363 
653,324 

653,407 



653.414 
653,367 
653,403 
653,455 
653,525 
653,597 



Crucible tongs, W. C. Newell 653,587 

Cross ties, metallic, J. Q. Adams 658.604 

Curtain fixture, R. McCullough 653.484 

Cutter. See Cigar cutter. Potato cutter. 

Dead centers, device for overcoming, J.Martin.. 653,257 

Deckle strap, M. D. Keeney 653,245 

Diamagnetic separation, E.Gates "...653,342 to 653,345 

Die. See Ax forging die. 

Digester door, P. F. Dundon 653,503 

Disintegrating machine, G. H. Pond 653,312 

Distillery slop, treating, Woolner& Andersen 653,645 

Door, G. J. Winter 653,482 

Door check, C. F. Hanington 653,295 

Door check, o. Tschleky 653,368 

Dowel pin, E. Tyden 653,328 

Dowel pin, metal, E. Tyden 653,327 

Drier. See Rotary drier. 

Drill press, H. De Tamble 653,338 

Drill supporting column and column clamp, W. 

K. Milholland 653,307 

Dye and making same, beta-naphthoquinone, P. 

Uhlmann , 653.492 

Dye, brown sulfur, Ashworth & Burger 653.278 

Dye, making black sulfur, Ashworth & Burger... 653,277 

Dyeing apparatus, W. Mather 663,580, 653.581 

Dyeing apparatus, I. E. Palmer 653,485 

Dynamo or generator controller, H. H. Cutler.... 653,472 

Egg beater, E. R. Godward 653,233 

Electric machine controller, dynamo, H. H. Cut- 
ler 663,471 

Electric motor self starter, H. H. Cutler 653,470 

Electric thermostatic cables, reel or spool for, J. 

D. Gou Id 653,448 

Electrolytic apparatus, N. li. Turner 653,538 

Electrostatic separation, E. Gates ; . . . . ; . 653.343 

Elevator car, A. T. Ramsdell 653.526 

Elevator safety device, M. M. Hunter 653,297 

Endless belt press, M. P. Fillingham 653,553 

Engine. See Beating engine. Explosive engine. 
Hydraulic engine. 

Engine controlling mechanism, G. S. Strong 653,268 

Engine for portable pneumatic drills, H. J. Kim- 
man 653,248 

Engine igniter, explosive. F. A, Law 653,353 

Engine piston, single jcting, R. L. Morgan 653,482 

Engine tube igniter, explosive. Von P'ahnenfeld 

& Von Wolfersgrun 653.341 

Envelop, J. West 653,599 

Explosive engine, C. R. Daelenbach 653.379 

Extension table, E. Tyden 653,326 

Fabric. See Knit fabric. Woven fabric. 

Fare box, Evans & Asquith 653,551 

Faucet, beer, H. Poupart 653.591 

Feedtank, W. R. Maeie 653.355 

Feed trough and rack, combined, G. F. Buck 653.209 

Fence, C.^G. Ogden 653,361 

Fence, portable, I. H. Sharman 653.563 

Fencing machine, wire, W. Edenborn 6.53,339 

File, document, J. Hilbert , 653.239 

Filter, W. Lorey 653.421 

Filter barrel or tank, J. C. Wallace 653.fj31 

Filter, water, S. M. Boyer 653,500 

Fire escape, F. N. Barnett 65;s,498 

Fireproof door, .J. W. Rapp 6.53.400 

Fishing tackle spoon hook, G. H. Bacon 653,304 

Flanged tube, Barthels & Schaefer. 653.280 

Fly screen, J. Mueller 653.584 

Fur whipping machine, P. R. Weisse 653,276 

Furnace. See Ore roasting furnace. Reverbera- 
tory furnace. 

B'urnace, Adams & Knutson 653,434 

Furnace, V. E. Edwards 653.504 

Furnace, Edwards & George 653.508 

Furnace, C. H. Morgan 653,480 

Furnace, T. E. Puddington 653.592 

Furnace, F. R. Sellman 653,533 

Furnace, R. Zeiller 653,433 

Furnaces, mechanism for feeding billets from 
the charging to the delivery ends of, C. H. 

Morgan 653,481 

Gage. See Track gage. 

Gage for use with rules. L. J. Gamble 653,229 

Game, A. C. B Macdonald 65,3,303 

Game counter, L. G. Kurtzeborn f>53,517 

Garment supporter, R. Gorton. 653,447 

Garment supporting device, G. R. Perry . . 653,260 

Garments, suspenders, etc., fastener for, W. S. 

Richardson 653.315 

Garter. W. M. Deacon 65S.220 

Gas burner, S. Bernstein 653.464 

Gas burner, J. P. Farmer 653.571 

Gas burner, acetylene, D. Genese 653..S17 

Gas generating apparatus, W hillock & Burwell.. 653,495 

Gas generator, acetylene, C. A. Bacon 653,373 

Gas regulator, N. Sleeman 653,535 

Gate, G. E. Champion 653,213 

Gate, P. McCollum 65.3,392 

Gear molding machine, F. Kepp 653,350 

Gearing, variable speed, G. W. Waltenbaugh, 

653,632, 653,633 
Generator. See Gas generator. Steam genera- 
tor. 

Gin saw filing machine, J. A. McGowen 653,358 

Glass articles, machine for manufacturing, F. 

O'Neill 653,523 

Glass making rolls, machine for configuring, C. 

Lambrecht 653,299 

Glass mold ring. White & Robinson 653,463 

Glass of the prismatic type, means for forming 

sheet, C. C. Hartung 653,238 

Glassware, machine for spreading blown, A. G. 

Neville 653,586 

Glassware manufacturing machine, P. Ebeling.. 653,412 

Glove fastener, E. Wainwright 653.427 

Governor, H. L. Ide 653,416 

Governor mechanism, engine, C. G. Y. King 653,478 

Grain binder needle operating mechanism, H. B. 

Sperry 653,405, 653,406 

Grinding mill, W. T. Davis 653,289 

Gun barrel choke attachment, J. C. Broyles 653,613 

Guns, explosive charge for, J. H. Brown 653,208 

Hammer, pneumatic, H. J. Kimman 653,247 

Handle bar, R. F. Darling 653,642 

Harmonica, mouth, H. Hohner 653,451 

Harvester, traveling, D. Best » . . . o. 653.465 

Hat clearing machine, J. Marshall 653,356 

Hat fastener, E. S. Swank , ,. 653.636 

Hat sizing apparatus, J. Marshall 653,390 

Hay rake, side delivery, O. J. Nugent 653,310 

Heating apparatus, steam, W. C. Serrell 653,266 

Heel, boot or shoe, F. J. Parker 658,395 

Hinge, Ij. & W. N. Welker 653,370 

Hook. See Bill hook. 

Hoop racking machine. C. Reed 653.528 

Horse detacher, J. L. Pangle 6.53.394 

Hydraulic engine, L. D. B. Shaw 653.461 

Ice creeper, K. P. Degge 653,473 

Inclinometer. A. Gobi 653,44f) 

lnde±, W. R Alexander 653,605 

Iron, apparatus for cutting and handling band, 

V. E. Edwards 653,506 

Iron, apparatus for handling band, V. E. Ed- 
wards 653,505 

Jack. See Bicycle repair jack. Lifting jack. 
Shoe jack. 

Joiner, D. Cederberg 653,616 

Joint. See Rail joint. 
Knife. See Beet knife. 

Knit fabric, J. G. Powell 653.398 

Knitting machine, circular, R. W. Scott et al — 653.562 

Lamp, J. Gregory 653,449 

Lamp burner, incandescent, O. Lehman... 653,253, 653,254 

Lamp, electric arc, J. A. Fleming 653,572 

Lamps and magnetic guide therefor, circuit con- 
troller for incandescent. M. W. Hanks 653,554 

Last, shoe, C. C. Tannert 65:^537 . 

Lever driven meclianism, F. Kleinvogel 653.452 

Life preserver, Z. C. Angevine 653,201 

Lifter. See Stove lid lifter. 

Liftingjack. J. Caldwell 653,283 

Lock. See Bicycle lock. Sash lock. 

Log loader, steam, L. J. Cody 653.618 

Loom, W.. Sr., & W. Fisher, Jr 653.225 

Loom, G. F. Kuett 653,249 

Loom, W. McMichael 653,456 

Loom, W. Weaver, 653,274 : 

Loom thin place detector, J. L. Oswalt 653,589 

Lubricator. See Chain lubricator. 

Lubricator, J. F. Lewis 653,420 

Lubricator filler. Fight feed, Allen & Finch 653.371 

Machine brake, J ' Ashman 653.637 

Magnetic separp .on, E.Gates 65:5.346 

Mailing ogrd. A v\^ Steiger 653,594 

Mallet, croquet golf, H. McCrea 653.483 

Mandrel, CM iVales 663,428 

Massaging bv vacuum, apparatus for, H. F, 

Garey 663.573 

Match, Jones & Bates 653,349 

Measure for trousers, tailors', A.Paul 653.560 

Measuring apparatus, liquid, M. Arndt 653,203 

Measuring instrument, combination, G. H. But- 

rick 653,640 

Measuring machine, lace or embroidery, J. P. 

Young 663,603 

Meat tenderer, Don & Fowler 653,222 

Mill. See Grinding mill. Rolling mill. Tube or 
pebble mill. Wire rod mill. 

Mine ventilating apparatus, H. Fullwood. 653,444 

Mining dredge, placer, S. K. Behrend 653,206 

Molding pattern, movable, W. D. Cade 653,614 

Mop wringer, I. C. Hart 653.460 

Mosquito canopy frame, W J. Durham 653,621 

Motor. See Pump motor. 

Motor controller, D. H. Darrin 653,218 

(.Continued on page U6,) 
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OOD or METAL 

Workers 



Without Steam Power should 
use our Foot and Hand Power 
Machinery, Send for Catalo^ea 

A— Wood- working MacMneryj 

B — Lathes, etc. 

SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. V. 




Ennf ont\ Drtuior ^^^ Turret liathet!i, Plan- 
rUOl ailP rOWci ers, Shapers, and Drii] Prefses. 
SHKPARD LATHE CO., la^ W. 2d St., Cincinnati, O. 




The Fraction of a Hair's Breadth 

implies tbe most minute accu- 
racy and it applies particularly 
totbat w«nilerful]yprecide tool 
shown in cut— tho Eiirlit-iucb 
m-^ Precision Jiatlie. Bed, 40 
«^incbes long, of tine grade cast 
iron, milled and scrape finish, 
8-inch swing, 22 inch between 
centers. Plain turning and endless other operations 
may be performed with this to«l. Every part built to 
last and guaranteed. Manufactured by 

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 

BARNES' 

UPRIGHT DRILLS 

Complete line, ranging from LiRht Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. K:^" Send for New Catalogue. 

W. F. &,JOHN BARNES CO. 

1999 Ruby street. ROCKFORD. ILL, 




ARMSTRONGS PIPE THREADING 

-AND- 

CUTTIN6-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fil- 
ters' Tools, Hinged Pipe Vises. 
. Pipe Cutters. Stocks and Dies 
[ universally acknowledged to be 
1 THE BEST. ^^W Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridsreport, Conn. 




The Eureka Clip 

The uiost useful article ever invented 
tor the purpose. Indispensable to Law- 
yeis. Kditors, Students, Bankers. Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutil ite the paper. Can be 
usetl repeatedly. In boxes of 10(1 for 25c. 
To be lia«l of all booksellers, stationers 
and notion dealer^, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Fin Co., Box m, Blooinfield, N. J. 




12-inch Pipe cut off and 
Threaded with ease by one 
man and a 

PATENT DIE STOCK. 

Smaller sizes proportionately 
easy. Send for Catalog^ie. 
THE CURTIS »fe CURTIS C<l., 
6 Garden Street. Bridtfeiiort* Conn. 




|STEEL CLAMPS 



From drop ^ 

forgings, 

case hard- ^ 

ened, A ^ 

round as a 

well as a T 

square piece ^ 

J PncetTm-,perpairT"fr00;2in., J Sf/heM'^" I 

2 per pair, $l.k < atalnfrtie^Free. * , ^_2^^^* I 

1 1%^, 8TARRETT &?:. Athol, J?.^s^.\| 





The New Yankee Drill Grinder 

Seientiflonlly Correct. 

The only drill grinder ever made requiring 
but one preliminary adjustment. Gage Jaws, 
Chucks and other tiim-cotisuiDJng apparatus 
thrown to the whidM. Any clearance 
obtained instantly. Drills cut like razors. A 
boy can use it. Iron Workers I This 
machine will pay for itself many times each 
year. Correct work impossible without it. 

Write us NOW while thiiikinir of it. 
WILMARTll A: M4IKMA\ CO., 
Successors to The Fuller Mfjr. Co., 

Grand Itnpldt), Mich. 



The Coburn Patent Trolley Track 

HOUSE DOOR "^ 
HAMGERS^^ 




The first made with adjustable track. 
The track can be put up in 30 minutes, 
UIF" Send for Book. 
The Coburn Trolley Track Mfg. Co., Holyoke, Mass. 

ROOF YOUR OWN BUILDINGS 

at slight expense of time, labor or money with 
Warren's Natural Asphalt Stone Surface Ready Roofing. 
Surface is completed at 
factory and requires no 
painting. Durable and 
comparatively fire-proof. 
In rolls of 108 square feet, 
made of genuine Trinidad 
asphalt. Write for par- 
ticulars to 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 

Color Photography 

Nnture^s ReHex! *'lt seems almost a miracle! " 
*' To the already long list of marvelous devices which 
will come into common every-day use must be added 
til is last and most pleasing gift of science." 

KroinHknp's Kromograms and Kroinskop^s 

Cameras* now ready. 3^° Send stamv for booklet. 

IVES RROMSKOP COMPANY, Incorporated, 

1324 Chestnut Street, Philadelpbia, 




ptFIANCEl machine: WORKS 

DE.FIANCE. OHIO. U.S.A. 



J^^ HUB. SPOKE.U <*^ 

\A^HE.E.U BENDING. 
WAGON, CARRIAGE. 



I "MACHINE.R>^' I 

LONDON OFFICE, 16 ELD0N5TR.L.C. 
i 3e:no roR catauoGiUE-..i 




653,411 
653,286 
653.231 
653,579 

653.529 
«53.232 
6o3,50li 

653. 2T9 
653.330 
663,625 



653.242 
65:i,364 
163.513 
653,4;58 
65;^,426 
653,376 

65;^,;«5 

6d;^,«35 
653,332 

^53.636 
653,125 



Mowlne machine, M. Kane 653,419 

Musical instrument, M. Montoya 653,521 

Musical instrument, stringed. Eulert & VVallen- 

stein 653,550 

Musical instruments, incasement or housing for 

mechanical. V. J. Hertel 653,348 

Musical instruments, self playing attachment 

for key, H. M. Salyer 65:i.2n;i 

Nut lock, C. O. Bulmer 65;V210 

Nut lock, F. Freese 653,228 

Nut lock. E. M»rse 65:i,oU8 

• il can, W. Blanchard 65:1 49() 

Ore roasting furnace. P. Argall 6o3,^J2 

Ores, apparatus for separating metallic fr«m 

rocky constituents of, F. K. Elmore 65:i.340 

Organ, M. Clark 65:1214 

Oven, bake, P. Vetter 653,272 

oxygen, apparatus for making and storing, Riley 

«fc Kershaw 653.261 

Package lor shipping lobsters, etc., i*". W. Collins 65:1567 

Package material, manufacturing, VV. S. Stuck- 

enberg 65:i.32;> 

Packing, piston, A. A. Tripold 65:1408 

Paint spraying apparatus, A.Fisher 65:121)2 

Paper fixture, toilet, E. B. Weston 65:1644 

Paper making machine reel, Moore & White 653,58.S 

Paper making machines, automatic wire or felt 

guide for, W. M. Gilbert etal 653.293 

Paper, making tobacco-brown wrapping. J. Craw- 
ford 

Pencil sharpener, M. G. Cook 

Phonograph record case. J. & G. Gllgen 

Photographs, coloring, C A. Lowe 

Piano or organ player, automatic, C. W. Rich- 
ards 

Picker check, M. Gleason 

Pile, cast metal, M. Goldberger 

Pin. See Dowel pin. 

Pipe fitting and making same, F. W. Barthels 

Planter, check row, C. H. Welch 

Planting machnie, plant. J. Morgan 

Plastic material, apparatus for placing Iniings in 
openings in, A. T. Holt 

Pliers, G. B. Pntavino 

Plow, wheeled. C. K. Jackson 

Pneumatic despatch tube terminal, C. H. Burton 

Pole tip, wagon, L. A. Nadeau 

Pop gun, A. E. Chupman 

Potato cutter, Howell & Chamberlain 

Potato plants, implement for pulling up, J. Zim- 
mermann 

Potaio sorter. L. A. Aspinwall 

Power. See Wave power. 

Power transmitting device, D. Ashman 

Precious metals, extracting, Tatro & Delius 

Press. See Copying press. Cotton press. Drill 
press. Endless belt press. 

Primary battery, E. R. Post 

Printing and registering machine, W. I. Ohmer 
etal 

Propeller, J. Davenuort 

Propelling vessels, means for, G. Boemermann.. 

Pulley, sheet metal, Brinley & Budd 

Pulleys to shafts, split disk for holding, VV. H. F. 
Raifsnyder 

Pump, air, G. W, Eddy 

Pump motor, W. Weiner 

Puzzle. C. T. Dukes 

Pyrotechnic device, E.H.Wagner 

Radiographs, apparatus for making. E.Gates 

Rail joint, D. •. Ward 

Kail joint fastening, F. W. Schimmel 

Railway contact system, electric. W. Grunow, 
Jr. (reissue) 

Railway grip mechanism, cable, J. Craig, Jr 

Rake. See Hay rake. 

Refrigerator, closed, A. D. W. King 

Register, G. Lafond 

Regulator. See Gas regulator. 

Rein guard, Ij. M. Sanborn 

Keverberatory furnace, C H. Morgan 

Ring cutting tool. C. 11. Jenkins 

Roads, apparatus for trimming sides of. A. Hogg 

Rockdrill tripod and clamp, W. K. Millholland.. . 

Rocker attachment, elastic, T. F. & W. P. Knip- 
huisen 

Rocking chair, folding, J. W. Curry 

Rolling machine, seamless tube, J. Becker 

Rolling mill, H. Aiken 

Rolling mill feeding mechanism. V. E. Edwards., 

Rotary drier, Andersen & Woolner 

Saddle, harness, C. W. Miller 

Sanitary trap, A. S. Newton 

Sash and sash frame. J. W. Rapp 

Sash lock, H. A. Paquette 

Sashes, parting bead for window, W. G. Ander- 
son 

Sawmill steam feeds, cnt-ofTfor, W. M. Carroll... 

Scraper, C. T. Sewell 

Screen. See Fly screen. 

Sculpture copying machine, A. Wenzel 

Seaming cans, machinery for side, W. D. Brooks. 

Sectional boiler, J. Keith 

Sewing machine grinding attachment, W. T. 
Hodgson 

Sewing machine guide, blindstitching, O. R. Van 
Vechten 

Sewing machine tucking guide, J. Strong 

Shade adjuster, window, J. E.Martin 

Shaft or thill coupling. K. K. Cornell 

Sheet feeding apparatus. J . Boylan 

j^beet separating machine, H. G. Barr 

Shoe jack, W. E. Forsier 

Shovel. See Steam shovel. 

Sieve, grain, W. Dougherty 

Sign, O. Caesar 

Signaling apparatus, electric, H. G. Carleton 

Silo, G. D. Harder 

Singletree coupling. A. M. Barker 

Siphon, beer, A . Kleinfeldt 

Siphon for aerated liquids, Idris & Griffith 

Sizer and classifier, J. O. Dimmick 

Sizing, W. A. Hall 

Sled, bob, A. Drown 

Sole protector, boot or shoe, J. Faulkner 

Solvents, apparatus for recovering. Hart & Ash- 
worth 

Spark arrester, S. S. Martin 

Speed equalizing device, A. D. Tjunt 

Spike, L. S. Sherwood 

Spinning and twisting frame, J. Berard 

Spool goods box, J. -H. Calkins 

Spoon, measuring, E. L. & K. K. Bigelow 

Sprayer, liquid. L. A. Aspi nwall 

Sprinkler. See Clothes uprinkler. 

Stairway, outside. A. O. Dunk 

Stal k breaker. D. P. Shaw.. 

Stamp mutilator. C. A. Skinner 

Steam boiler. C. Altmann 

Steam boiler, G. Ofeldt 

Steam, device for drying exhaust, I^ F. N. Bald- 
win 

Steam generator, H. A. Buck 

Steam shovel, W. Mullen 

Steering gear for vessels, tiller, W. C. & J. D. 
Williamson 

Stereoscope kiiietoscope attachment. Moniot & 
Garein 

Stitch separating and shaping machine. J. B. 
Had away 

Stove attachment, L. A. Devin 

Stove burner, gas. J. P. Farmer 

Stove, hot blast, J. Kennedy 

Stove lid lifter. 1. Rausch 

Stovepipe, S. Gr<)ve 

Stovepipe elbow. P. Pfeil 

Stovepipe thimble, J. F. Sacksteder 

Strap. See Deckle strap. 

Street sweeper, Kane & List 

Surgical chair, adjustable, Shackelford & Kirk- 
Patrick 

Suspenders, H. G. Macwilliam 

Table. See Extension t;ible. 

Tag, identification, J. B. Short 

Tank. See Feed tank. 

Telephone lines, supervisory and busy test appli- 
ance for, C. E. Scribner 

Telephone test set, A. C. Ludington 

Thermo electric lieht cup, C. R. La Bier 

Thill coiipline, J. VVerth 

Thi-ead cutting machine. E. M. Burr 

Tie. See Bale tie. Cross tie. 

Tile, C. F. Lawton et al 

Tire, pneumatic, J. Baker 

Tobacco srranulator. A, B. Harrell 

Torch, Climenson & Winger 

Trace connector. G. W. Ray 

Track eage. E. H. McHenry 

Transplanter, W. A. King '. 

Transplanter. C. Moehririg 

Trap. See Sanitary trap. 

Trolley. \v. H. Huf^sell 

Trolley, electric. T. Derrick 

Trolley, safety, J. W. Richmond 

Trough. See Feed trough. 

Truck. G. M. Williams 

Truck bearint?. car. F. R. Northam 

Tube. See Flanged tube. 

Tube or flue cleaner, steam jet. W. H. Ingersoll.. 653.512 

Tube or pebble mill, C. L. Carman 65:1284 

Tubes, means for manufacturing corrugated, W. 

M aciejewski r).Vi,354 

Tnbina, fiexible metallic, C. Rudolph (VW.SST 

Tubular boiler. H. F, Cook '■..=3 5<|2 

Tug, hame. J. T. Dedman R.53.548 

Typewriting machine, E. F. Bumpus 6.i:^.282 

iContiniked an page U7t 



653.590 

653.627 
653,219 
653.435 
653.281 

e>53.313 
6.53.,5:0 
65:1275 
6*1290 
65;i273 
65:1:^3 
ti63.5fS 
653.532 

11,840 
6511441 

(>53.38S 
65;i250 



653..561 
6.53,479 
()53.557 
65:1 51 U 

65;i;^06 

653,351 
65:1328 

65:13:15 

653,.Tt>t; 
6o:i5i7 
653,f)46 
653.559 
6.53.457 

66;i;^^ 

653,458 

«53,540 
t)5;i212 
653.320 

653.494 
653,467 
tS3.246 

653,240 



653.6.30 
6.i;i;-22 
a>3.4^3 
653.287 
(J53.207 
653.608 
653,227 

65;i620 
a53.54D 
653.469 
653.474 
6.5:1542 
653.516 
6.5:1417 
6.5;i.'>Ji8 
653.237 
653.223 
653.5.')2 

6r>3':.5;w 
f)r>3.5l8 
653.424 

(i53.2w; 
653.f^^ 

es:i.2li 

(i5;i4<^) 
i;5:i;W3 

a53.442 

e5;i5«t 

653,366 
6o3.;i72 
653.360 

r..53.334 
K5:i436 
6.58.:^9I 



653.520 



653.2:^6 

6,53.r)iri 

6.53.622 
65;i.515 
a53.401 

6.5:i:-L<;4 

6.)3.311 
65:1460 

65,1477 

65.1321 
653.304 




SINGLE, 
TANDEM, 
TRIPLET 

AND QUAD. ' 



"D.& J." HANGERS 

Absolutely the Best and Lightest. 

Bearings are Accurately Ground. 
f>Al^K CITY lYIFG. CO. 

INCORPORATED, 

75 JACKSON BOUIiEVARD, CHICAGO. 



If you want the best CHUCKS, buy Westcolt's 

Little Giant Double Grip 
Drill Chiick-s, Little Giant 
Drill Chucks 

Improved, ^=-^^^^y^^ GTx 
Oneida Drill ^ ifcr^/oouDLeGHl 
Chucks, Cut- ff ifl^^H®) fp^t 



ting-ofl »^^iiKiE!y^MT= ,,^- ^^, -- 

Omii ii I "( ''iti^^B&OTSfe ::N^ ii|{|i:"f liT 

Combination ^^^^^^M^ii^l'y 
Lathe Chucks, Geared ""s^ — ^ 

C<tmbination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., IJ. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition, 1-93. 




NEW BINOCULAR. 




(The Trierler.) 
Small as an opera glass. More 
powerful than the largest field 
glass. Send for Circulars. 

QUEEN & CO. 

Optical and Scientific Instru- 
ment Works, 

1010 Chestnut Street, 



New IJork: 59 Fifth Ave. 



Philadelphia, Pa. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any icinci of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WlTililAMS BROS., Ithaca, N. Y. 



AsbestO" 

Metallic 

.-_„.,„ Packings 

SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for eitlier steam or 
hydraulic work. UW" Write for samples and price list. 

C. W. TRAINER MFG. CO., (Est. 1874), 88 Pearl St.. Boston, l). S. A. 





PRINT 

YOUR 

OWN 

CARDS, etc. 

01" DDCCC Circular or Small Newspaper Press 
dO rlltOO S18. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRESS CO., Merideii, Conn. 



LIGHT MANUFACTURING &^„^,7J/^„^Jg^^^^^^^^ 

AUTOMOBILES^NO PARTS tor samI. 
SPECIAL IHACHINERY. Inquiries soucitLd 
Otto Konigslow- 4 J Michigan st. cllvelanco. 



HYOMEI 
Antiseptic Shaving 

UNLIKE ALL OTHERS. 



MADE FROM THE FRESH GREEN LEAVES OF THE 
TASMANIAN BLUE GUM TREE. 



HYOMEI SHAVING S<IAP is guaranteed to be 
absolutely free from harsh alkali, the putrid fats 
and germ-filled oils commonly used in shaving 
soaps, and which are the agtiravating cause of 
pimples, blackheads, humors, blotches, tender skin, 
and other shaving diseases. A trial will convince 
anyone that 

HY03IEI SHAVING SOAP is as far superior 
to other Shaving Soaps as the finest toilet to the 
commonest laundry. 

Refreshing, Soothing, Antiseptic. 

Your face will thank you for using 

Hyomei Antiseptic Shaving Soap, 

Sold by all druggists or sent by mail. Price 25 cents, 
THE R. T. BOOTH CO., Avenue A C, ITHACA, N. Y. 




H new Button 

THE BEST THING YET! 
Is simple and durable, and can 
be put tn and taken ofl jit w 1 1. 
Nothing like it in the w«r.Tl. 
Try a set and be convince*. If 
your dealer does notkeepthem 
send 25e. to us for sample doz. 
THE L. A II. SjiUPPLV CO., 

85 Commercial Avenue, 

Binehamton, N. Y. 




iLTiUI-Jil'JIlM 



'KORONA 



It Appeals to Both the Amateur and 
Skilled Photographer. Has Many Ad- 
vantages. ^^ Send for catalogue to 
GUNDLACH OPTICAL CO., Rochester, N. Y. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article givine: the details of con- 
struction of every part of these vehicles. With 51 en- 
gravings. Contained in Scientific American Shp- 
PLE.MKNT, No. U(iH. Pricc 10 cents. To be had at this 
office and from all newsdealers. 



Tiiu i%F.^v jsiei!«i'i<ii. <^€>i;.^ I i^:k 




Kegisters an accurate acco unt of work done on print- 
intr presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. 1^" Send for circular. 

C. J. ROOT, Bristol, Conn., IJ. S. A. 




053.577 
658,598 
653, &I3 

65.S.252 
a=i3.41)7 

6.5;{..">rt; 
65;^.r)27 

r,5,S.3Q'> 
fio8.2t>8 
658,125 

Hr)H,.8lH 
<;58,;>49 
653.402 

r,o8.4'^l 
<S,).522 



Letters copied while writing 

No press ; no ^vnter ; no briisli ; no 
work. Any ink; any pen; any paper. 

Our Pen-Carbon never smuts; our clip holds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon I^etter Book pro- 
duces a perfect copy. For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
work. Address Dept. 1. 

PE>-CAKBO\ MANIFOLD CO., 
145-4 -» Centre Kt., New York. 



STAMMERING 




Coiurft'iilTttons upon 
rour euro hj Pr. Bryant." 



and all nervous affections of speech quickly 
.and nermaneutly cured by a pliysici.-in— a 
speecn specialist for fner eifrhteen years. 

Pupils may live in the institution aud re- 
ceive the doctor's constant, personal treat- 
ment and care. Our new location, adjoining 
Central Park and Hudson Rivpr, is one of the 
coolest, healthiest and most interesting sec- 
tions in New York. 

TNIy Dkar Sir: Three months after leav- 
ing your care 1 find my son completely cured. 
Yon are entitled to and have the friateful 
thanks •f his mother and myself for what 
you have done f»r our son. 

Geo. B. Rodney, Lieut.-Col. 4th Vols. 
Fort Riley, Kansai. 

The celebrated German and French meth 
ods are utilized and improved by the sugges- 
tions of a progressive American physician. 
When a cure is to be had so easily ii Is ft 
pity to go on stammering. Send for pamph- 
let, givine outline of treatment and refer- 
ences from eminent men and pupils. 
F. A. BRYANT, M.D., 105 \V. 72d .St., X. Y. 
(For nearly Twenty Years at 9 W. 14th SL.) 



Every 
Bend 




of the body has a cor- 
responding motion on the 

PRESIDENT Suspender 

That'swhy they 're so comfortable. Nosuspender 
like them. No suspender that gives anywhere 
near the ease, comfort and convenience. Trim- 
mings will not rust. 

SI. 100. 00 for Estimates on Presidential 
v»te to wearers of President Suspenders. Sold 
everywhere 50ct8., or direct from us. Send for 
handsome booklet "President Pointers." Free. 
C. A. EDGAKTON MFG. CO., Box 222, Shirley, Mass. 



NOW READY. 



Gas Engine 



Construction 



By HENRY V. A. PARSELL. Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 

PROFUSELY ILLUSTRATED. 

Price, $2.50, postpaid. 

This book treats of the subject more from tbe stand- 
point of practice Chan that of theory. Tbe principles of 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction of a half-horse 
power engine is taken up. 

First come directions for making the patterns ; this is 
followed by all the details of the mechanical operations 
of finishing up and fitting tlie castings. It is profusely 
illustrated with beautiful engravings of the actual work: 
in progress, showing the modes ot chucking, turning, 
boring and flnishine the parts in the lathe, and also 
plainly showing the lining up and erection of the engine. 

Diiiieusioned working dra^vings give clearly 
the sizes aud forms of the various details. 

The entire engine, with the exception of the fly- 
wheels, is designed to be made on a simple eight-inch 
lathe, with slide rnsts. 

The book closes with a chapter on ^\mf>rican practice 
in Gas Engine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. 

Every illustration iu tliia book is new and 
original, having been made expressly for this 
work. Large Svo. '296 Pages. 

B^" Send for Circular of Gonteivtts. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 



r\ W^TT^ ACME ROAD MACHY 



<UU niNf; MACHIN E R Y 

3U1LLI111 13 AND SUPPLIES OF EVERY DESCRIPTION 
ACME ROAD MACHY CO. — FRANKFORT N.Y. US. A. 



July 21, 1900. 
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[ucTBicin iraniL 

students are taught by correspondence all 

branches of ElectricUy at home troin text 

books prepared by the best practical experts, 

the suptTvisioii ot able and ^xperi- 

■triL"il etigiiieers. Tlioinas A. 

Iiistitule. The elec- ] 

j;rt;atest opportiini- 



L under 

enceii ele 
Edison indorsts 
.al tie Id •tfei 



ties for advHnceiiient to-day. Write for 
our interesting, free illustrated book. It 
will pomt •n't the inost protitable way to 
etnplov yom spare lime ; might start you 
on a suecessfuJ career. Tuition payable 
i-tish or in small iDOnthly installments. 
We teaehalso Mcclianit'iil Engineer- 
V iiig, Met-haiiloiil l>ru\viiig, eic. 

I The Eleetrkttl Eiijciiieor lii>ttltiite of tor. 

resPomUiiee' IiiMtnution, l»ept. A, ^-lO 

Wcsl 2Sd Stitet, >ew \ •rk. 



GASOl-INE KNGINK3 



if made by Witte are all 
riprlit. They are simple, 
safe, durable, and guar- 
anteed for 5 years. Just 
write for Catalogue A» 
and see 

WiTTE IRON WORKS CO. 

5J9 West 5th Street, 
Kansas City, Mo. 




ECKHARD GASOLINE 
Marine Engines 




Z H. P. 


S150 


4 *» 


350 


8 ** 


450 



Costs 9 cents per day per Horse 
Power to run. 



Simplest in construction and 
easiest to operate. 



ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 



Thrt "Wolverine" Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- ^^ _. 

startiiij^ gasoline engine oa 
the market. Lightest engine 
for the power i/uilt. Practi- 
cally no v!l)r:ition. Absolute- 
ly safe. Sinjrle, doul)le and 
triple marine and stationary 
motors from % to 30 H. P, 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




BCONOMY IN GAS ENGINE IGNITERS . . . 

Is reached in the "AUTO-SPARKER." 

It won't burn electrodes. Saves 
cost in one year. Hundreds in use. 
Extremely durable and every ma- 
chine fruarauteed. Will last for 
years. Automatic governor regu- 
lates dynamo irrespective of size 
or speed of fly-wheel. Battery en- 
tirely dispensed with. Can bi* fast- 
ened to floor as shown in cut. Size 
Wei','ht 23 lbs. Made tor either 
l-W Sendfnr Circular S. A 




lO^xlOxf^ inches. 

touch or jumi) spark. ,.,. . 

MOTSlXCiEK IIEVICE MFO. t«., 



I'cntUeton, Ind. 



The Olds Gasoline Engine 

l8 a simple, well made and yery^ 
economical power. It has no 
complications. 1 to* 
50 li. p. stationary. 
Small sizes self con- 
tained, 4J4, 8, and 15 
h. p Mounted en- 
gines, 2 to oO b. p. ma- 
rine. Send for com- 
plete catalogue. 

Olds Motor Works, 
Box 418, Detroit, Mich 




Factories, Lansinii & Detroit 




Voltmeters, Ammeters 
and Volt- Ammeters 

for all electrical measurements, tes'^ing 
batteries, ciretiits, etc. A reliable and 
inexpensive portabl«e instrument. 
yC^" Send for Circular. 
L.. >l. PIGNOLET, 
80 Cortlandt St., New York. 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liiciuids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.. Inc'd 
147 'i'bird Street, Louisville. Ky. 





Su USE GRINDSTONES P 

Lf 80 we can suppiy you. Ah sizes 
moiinreil and iiiiiiioiiiMed, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. ZW Ask for catalofjue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland, 0. 



- D..L.HOLDEN 

e 1336 Beach St. Philadelphia Pa. 

ftimm ICE MACHINES 

SEE riR ST PACE SUENTIFIC AMERICAN SEPT. 2- I 399. 



THE whole history of the 
wOiW is written and pic- 
tured week by week in Collier's 
Weekly* So well written and 
so well pjictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 



On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WEEIKLY, 6% Weat I3tti Street, New York City. 



Urinal, Burner & Williams 653,437 

Valve, E. H. Lunken 653,302 

Valve, automatic, W. H. Parton ^i,i£iS 

Valve for bottles containing jtases, liquids, etc., 

H. U Kuye S&3.3S2 

Valve for steam heating systems. . Webster... (ioiijiJiiO 
Valve tor water mams, auton],»..ic air, C. E. 

Loetzer 653,255 

Valve, hydrant gate, E. C. Wiley K53,t)W 

Valve, renewable seat, E. H. Eunl^en, 

653,310, 653,^;01, (553,423 

Valve, throttle, F. Strattncr t)5.'},596 

Vehicle. C\ C. ilyattet al 653,511 

Vehicle body, H. S. Lee IJ5o,578 

Veliiclect.afe iron, J. H. Cutler ro3,217 

Veliicle. motor J^. S. Clarke et al 65J5.501 

Vehicle, motor, C. E. Duryea ti5;i,224 

VeiJicle mud ^uard. D. C. Grover t>o3.574 

Vehicle running gear, M. h. tjenderhng 653.489 

Velocipede, ice, E. F. Mertz Hb'-iAoi 

Vending machine, coin controlled, R. P. Schill- 
ing 653,488 

Vessel, antirust. J. E. Byrnes f»53.43y 

Vessel hulls on crater, mecnauism for holding 

and moving, Howe &• Clark 653,475 

Voltaic cell, C. T. Richmond iioAjy.lQ 

Wainscoting, V. J^abaie (;5;i.251 

Waist, apparel. Burns & Schemel 6;j3,544 

Washboard, R. C. Russell 653,51)3 

WashiuK machine, F. H. VViard 653.42'.». 653,430 

Water closet, F. H. Paradice i53,.524 

Water cooler. W. R. Jennison tx)3,418 

Water disiributnitr apparatus*, J. T. Lackey. 653,352 

Water through flexible pipes, device for cutting 

ofl the flow of, G. Schneider t;53.6:J9 

Water tube boiler, Cowley & Cooper 653.216 

Wave power, J. Tonkin 'I'h 653,270, 653,271 

Wax molding apparatus, A. M. Gray 653.235 

Weather strips for doors, automatic, C. A. Ar- 

mantrout 653.606 

Wheel. See Aerial wheel. 

Wheel machine, metal, G. W, Packer 653.3(52 

Whistle, musical, M. Barthel 65;),375 

Wire, device for making loops in, C. R. Hart- 

mann ()53,5.')6 

Wire rod mill, H. Roberts 65;s.()4;i 

Woven fabric, W.M.Stevenson 6o3,5J^5 

Wrapper, mailing, S. Dancyger 653,288 

Wrench, J.J. Barclap 653,541 

Wrench, Hutt & Stafford 653,476 

Wringer. See Mop wringer. 



DESIGNS. 

Badge or similar article, J. H. Stockham 32.912 

Bottle, H.J. Heinz 32.917 

Cake turner or similar article. A, C. Ericson 32.918 

Diaper supporter, infant's, M. E. box 32,y;)4 

Fifth wheel, lower, H. C. Swan 32,927 

Fork, •. C. Graf 32,913 

Frieze, decorative, F. Haiishammer 32,937 to 32,940 

Gong, A. B. Hunn 32,920 

Journal box drop hanger, A. C. Pessano 32,92(5 

Kitchen utensil cleaner. W. J. Turnbull 32.919 

Padlock case, H. R. 'J'owne 32.921 

Pump body, air, G. W. Eddy 32.931 

Puzzle board, R. Feigl 32,933 

Rug, W. K. Smitli 32.936 

Screw, H. E. Keeier 32,924 

Spoon or fork handle, b\ Habenstick 32,914 

Spoons, forks, etc.. handle for, W. C. Codman 32.915 

Tire setting device, J. F. Malone 32.925 

Toy hook and ladder trucks, body blank for, H. 

T. Kingsbury 32.932 

Trimming, 1. C. Bandraan 32,9;i5 

Truck frame, car. K.A.Curtis 32.929, H2,9;,0 

Valve casing, J. Kelly 32.922 

Vehicle body hanger, H. C. Swan 32.928 

Vessel cap, P. Lindemeyr 32,<.»16 

Water tank casing, G. Beckinjr 32,923 



TRADE MARKS. 

Abrasive material, stones and wheels of, Norton 

Kmery VlMieel Company 34.893 

Automobiles. American Bicycle Company 34.894 

Beer, I'referrbeer Company. 34,871 

Blackings, dressings, and polishes for boots and 

tihoes, G. L. Siiuw 31,861 

Boots and shoes, leatlier, Cygi)lf Shoe Company. 34,859 
Boois and shoes*, men's, boys', youths', and little 

gents'. Excelsior Shoe Company 34,860 

Bronze powder and bronze liquid. Firm of G. 

Benda 34.882 

Burial caskets and cases therefor, J. S. Waterman 

& Sons .?4,891 

Canned meats, Hsh, fruits, and vegetables. Cat- 
ton, Bell & Company 34^66 

Chemical products and fertilizers, certain named, 

Wilhelmsburger Chemische Fabrik 34,880, 34.881 

Coffee extract. 11. Escbwege 34,8(>9 

Cott(m flannels, H. Norden 34.853 to 34.857 

Decoration, certain named articles of mural, bl V. 

C a m i s .S4 884 

Eye wash, W. C. I^ehmann 34.874 

Fish, canned, cured, and fresh, Charles Robin 

Collas & Company 34.867 

Flour, wheat, R.'T. Davis Mill an* Manufacturing 

Company 34 862 

Fly paper, sticky, F. W. Lipps 34.879 

Food preparations, certain named, Merrell-Soule 

Company 34.864 

Fuel, wood, A. A. I>ow 34.872 

Gramophones, E. Berliner ,- 34.S91) 

Groceries, certain nameil. A Steinfeld 34,865 

Hair md scalp, preparation for treating the, A. F, 

Dupr*»y 34.875 

Horse radish. E. H. Rigbtmire 34.SK8 

ice cream freezers and cabinets. Cordley & Hayes 34,889 
Ink, printing and lithographic, Fuchs & Lang 

Manufacturing Company 34,888 

Medicines, certain named proprietary, Martin H, 

Smith Company 34.877 

Mowers, reapers, and binders, knife sections for, 

Johnston Harvester Company 34.892 

Paper and envelops, writing, Eaton-Hurlbut 

Paper Company 34,887 

Paper, photographic. Platinum Photographic 

Paper Company 34,886 

Plastic composition. M. M. Rhodes & Sons Com- 
pany - 34,.«<83 

Shoes. Sharood »fc Crooks 34,8.58 

Strychnia compound, phosphorized elixir of, C. 

H. Whitman 34.876 

Sugar, granulated, Michigan Sugar Company 34,863 

Teas, mixed, S. Zechnowitz 34.870 

Toiiet preparations, certain named. H. H. Bush.. 34,873 
Tracing cloth, Wiiiterbottom Book Cloth Com- 
pany ;^,885 

Veterinary purposes, medical and pharmaceutical 

preparations for. R. Groppler 34,878 



•STERBRam 



%.STEEL PENS 



Fs 

^^^^ TT- ... r^ fy T r J9 f^, ,- All stvlcs to suit the fincst or the 

m^^m J50 varieties. For Sale by all Stationers. ' boldest hand. 

Works. Camden. N.J. THE ESTERBROOK STEEL PEN CO. 26 John St, New York. 



PROPOSALS. 



QEALRD PROPOSALS WILL BE RECEIVKD AT 
^ the office %i the Light-House Engineer, Tompkins- 
ville. ^^ Y, until 12 o'clock, M., August 9 1900, and then 
ojienetl, for furnishing Miscellaneous Articles for the 
Light House Establifeliment for the llscal year ending 
June 30, llKJl. in accordance witli specifications, copies 
of whicli, with blank proposals and other information, 
may be had upon application to D P. HEAP, Lieut.- 
Colonel, Corps of Engineers, U. S. A. 



LABELS. 

' Anona Chop Japan Tea," for tea, Arbuckle 

Broth ers 7,683 

' Anti-Scours for Calves," for a remedy, P. M. 

Egert 7,695 

' Arizona Khakis," for melons. Phoenix Melon 

Growers' Association 7,696 

'Cream of Mexican Cactus," for complexion 

cream, E. E. Dismuke 7,687 

• Diamond Star Embrocation," for rubbing, J. T. 

Wills 7,689 

' Dr. Gordon's Liver Pills," for liver pills, Gordon 

Medicine Company 7,691 

' Dr. Kay's Kidneycura," for a medicine, B. J. Kay 

Medical < ompany 7,694 

'Dr. Washington's American Life Bitters." for 

bitters, H. Tielkemeyer 7,691 

'Eureka Hair Restorer," for hair restorer, C. 

Specht 7.688 

• Fortress," for coffee, J. Heekin & Company 7,6S4 

' Fountain Square," for coffee, J. Heekin & Com- 
pany 7,685 

'Gloria Pastiles," for a medicine, A. D. Linde- 

mann 7.693 

' Kendrick's Prophylaxis." for a medicine, W. T. 

Ken*rick 7.692 

'New Era Mantle," for mantles, J. H. Dubrow 7,698 

' The Banker," for cigars J . A . Crabb 7,686 

' Utaka Sunburst Mantle." for light mantles, Iowa 

Mantle Manufacturing Company 7,697 

' Woodrow's Electric St raw Cleaner," for cleaning 

straw bats, J. A. S. Woodrow 7.682 



A priuTed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since ISfw, will be furnished from this office for 
10 cents. In ordering olease state the name and number 
of the patent desired, and remit to Munn & Co., ;361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian parents may now be obtained by the in- 
ventors for any of tne inventions named in the fore- 
going list, provided they are simple, at a cost of *45 each. 
If complicated tne cosi will be a httle more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreiicn patenta may also be obtaiaed. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone ^sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention \% probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special nntice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of aiiy scieiititic .iournal. Teznis. *3 a 
year ; four months, $1. Sold by all newsdealers. 

^Co.^BiBroadwa,, New York 

Branch •ffice, 625 F St.. Washington, D. C. 



WANTED— Several Second-hand Turret Lathes for 
boring small castings. Address Box 305, Atlanta, Ga. 



lUinnPIQ <^ EXPERIMENTAL WORK. 

lilUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, NewYork. 

MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE V^ILTER 

MFG. C«., 899 Clinton Street, Milwaukee, Wis. 



ICE 



FOR SALE. A 10 H. P. Mietz & Weiss Kerosene 
Engine, used very little. In perfect order. Economical 
and Efficient. The Baker Underwear Co., Peekskill,N. Y. 



ITYPE WHEELS. MODELS ^.EXPERIMENTAL WORK. SMALL MACHINEKt 
1 N OVELTIES 6c E.TC. NEW 70R J^ STENCIL WORKS 100 NASSAU ST N.T. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St.. NewYork. 



^1 U 



Montli and X^xpenses; no experience 
needed; position permanent; self-seller, 
I'KA.SK Mfg. Co., Stat'nlOi Cincinnati, O. 



ACETYLENE APPARATUS 

Acetylene number of the SciKXTiFic America v Sui'- 
PLEM11.NT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to pace 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broaaway New i'ork. 



D'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. NEW YORK. 



Make Models of Any Macliiue to Order. 



TURBINES 



B^F" Send for Circular *'M." 

JAS. LEFFEL & CO. 
Springfield, Ohio, U. S. A. 



wo^llr^sS 



CATALOCUtS rRCE.. 

UNION MODEL WORKS 
193 CLARK CHICAGO. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special i\la- 
chinery. E. Konigslow & Bro., 181 Seneca St., Cleveland, U. 



FOR ALL PURPOSE?. 

Bqgarilus Patent Liii- 
versal Eccentric Mill. Address J. S. & G. P, SI3IP- 
SON, 2S Rodney Street, Brooklyn, N. Y, 



GRINDING MILLS 



Experimental & Model Work 

Cir. & ailrice free. Wm. (i^ardam & Son, 45-51 Rose St.,N. Y 



GA5^^ GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATLR MOTOR CO. NEWARK N.J. U. 5- A. 



Packs in small case. 



.Puncture Proof Folding Boats, Adopted by the U. S. War and Navy Depts. in 
March and Sept., 1899. Only medal and award at World's Pair. Beautiful models, 

perfectly safe for family as well as sportsmen's use. Sails, centerboards. rudders. 

Sendee. for catalog, 50 engravings. King Folding Canvas Boat Co., Kalamazoo, Mich., U.S. 



FOOS 



GAS AND GASOLINE ENGINES 



3 to 250 
Horse Power. 

Adapted for all power purposes. 

Largest exclusive Gas Engine Facory in America. Established 1887. 

Engines in stock for quick delirery in all principal cities. 

Send for Illustrated Catalnfue JSo. 5. 

THE FOOS GAS ENGINE CO., Station A, Springfield, Ohio. 





Prices $ 1 60 and up. Send for Catalogue. 



^ Stock Sizes 14 to 22 foot. 

-r'':^J^^:^=^ _ Safe, Reliable and fully guaranteed. 

PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis 



VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches& Elevators 

PROVIDENCE, R. I. 



SPARGER'S WELDING ^E^u^li^n^TL^^; 

to Borax. Manufactured in Virginia and Colorado. 
D. I. Bachman, Sole Agent, Drawer 771, Roanoke, Va. 




They Stand High Pressure. 

The Hercules Seamless Copner Floats and 
Air Ghambersar e made specially for Steam 
'i'rapa, Receivers, Condensers, Steam Pumps, 
etc. The ortjyrinal seamless floods, ^.ot 
iiiiitatioQS, Catalogue Ko, 2 Free, 
llKRCCLEs Float Works, Springfield, Mass. 



? 



MEDIUM-SIZEO AUTOMATIC 

or similar machinery built to order. Our facilities and 
experience in this line are exceptionally advantageous. 
We invite correspondence from inventors of mechani- 
cal devices. OTT. .MERGEN THALER COMPANY, 
Incorporated, Baltimore, Md. 




MARINE MOTORS 



are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe in •peration. 
ItF" Send for Catalogue 
investigate our claims, 
TRUSCOTT BOAT MFG. CO., St. Joseph, Mich 




U.S.A. 




20th C E N T U R Y 'T^^V^T 

This Ideal Gentleman's Ijaunch, elegantly finished, 
simple, seaworthy, safe, leliable. Seats K Speed 6 
miles. Guaranteed for one year. Price y-200.CO. Order 
now, avoid Spring rush Send 1(1 cents for handsome 
76- page catalogue of Steam and Sail Yachts, LauiK'hes, 
Row Boats, Canoes. RACINE BOAT MANU- 
FACTIJIUNG CO.. iiox D, RACINE, WIS. 



"New standard" Dry Battery 

Absolutely Highest Standard in the World 
for Auto-Gasoline, Telephone, Electro- Medi- 
cal and Bell Work, b or *;i(lii cash with order, 
will send 1 doz. No. 2, •r V6 doz. Special Auto- 
mobile Cell anywhere, f. • b. New York. 
It^" Send stamp for New Catalogue. 
W31, ROCHE, Inventor and Sole Manuf'r, 
43 Vesey Street, New York City. 





I/Wagical Apparatus. 

I (irand End of Century Catalogue, just out, 

over M „ V ntrravines, 25o. Parlor Tricks Catalogue, free. 
MART INK A & CO., Mfrs., 493 Sixth Ave., New York. 



YOU MAKE $5?? A DAY EASY 

Gold, Silver, Nickel and Metal Platinfi. 

At home or traveling, taking orders, using, selling 
Prof. Gray's Machines. Plates Watches, 
^ Jcwelrv, Tableware, Bicycles, all metal 
I goods, 'ho experience. Heavy plate. 
) Modern meihtids. No toys. We do plat- 
ini;, make outfits, all sizes. Complete, 
L all tools, lathes, materials, etc., ready 

_„__,^ ..,. II for work. The Royal, new dipping 

process, quick, easy. We teach you the art, furnish secrf'ts, 
formulas free. Write tod av. Pamphlet, sam pie b, etc., FREE. 
». GRAY & CO., Platlnff Works, CINCINNATI, O. 




/^MERKAN - |V|ONITOR 

/^Launches k 



^amehicmN motor CO, / <^ 

IHOADWAY NElW YORK CITY. / >C^ 



Daus' ^'Tip Top" Duplicator 

100 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 

NO WASHING, NO PRINTERS' INK. NO STENCIL. Price, Complete, $5.00. 

SENT ON TEN DAYS' TRIAL TO RESPONSIBLE PARTIES 

The "Tip-Top" reproduces the handwriting so escL-edingly faithful that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary written letters and not duphcates. 

The Felix F. Daus Duplicator Co. (inoj to 5 Hanover St., NewYork 
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^tmixUt %mmtm. 



July 21, 1900. 




INSPECTIONSl 



AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOF-UFB 

AND 

iNJuror 

TO- PERSONS 
CAUSEDBV 



STE\]lB01LER-m>LOSIO?iS 

j.^- Allen -Pmsident V'S-Frakkuh -Vice Presideht 

J*B>PIER£E>SECB£TABY F'S-ALLEN • ISVlCEpRESlDEHT 
L3SRAINERDl TREAS. LF.MlDDLEBROOK.ASgTSECY: 



Tie Drive Deliilol. 

Ouly those who have tiied it know the pleasures of 

automobile riding. 
And the best of 
them allis the far- 
famed 

Winton 
Motor 
Carriage 

better working, 
T» . (tb-f iTkAA iM^ *^««*^ better built, bet- 
Price ^1,200. No Agents. ter running than 
any. Easily controTled and regulated. Safe, sure, eco- 
nomical. Hydro-carbon system. Delivery in 31 days. 
THE WINTeN MOTOR CARRIAGE CO.. Cleveland. Ohio. 
Eastern Department, 120 Broadway, New York City, 




Jfutomoblle Patents 
Exploitation €onipany. 

UNDERTAKES j-The manufacture of Automobiles 
and Motor-Cycles. Tlie examination of Automo- 
bile patents. To enlist capital for the development 
of inventions. 

FUB-NISHE?^;— Specialists to make thorough exami- 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
properly their propositions to concerns willing to 
consider nnd to undertake the same. 

PURCHASES:— All meritorious patents, licenses and 
inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exptoltatlon Company, 

F. B. Hyde, Secretary. 
27 William Street, New York, N. Y. 




1 he bicycle is an im- 
poi-taiit adjunct to 
summer travel. Take 
your ^vheel ^vith you 
on your vacation. 11 
^vill make you inde- 
pendent of slower and 
less convenient meth- 
ods of j2etting about. 
The ideal ^vheel for 
outings purposes is 

The Columbia Bevel- 
Gear Chainless. 

Always ready to ride. 
Aiwa s at its highest 
efficiency. 

New Modali. $75. 

COLUMBIA BICYCLES, 

HcmeOffke, Hartford, Ct. 



Would You Know 

PI APirD ^ substitute for genuine stained 
ULAuILII ; glass? GLACIER is a perfect one. 
Is simple to apply, and the cost is small. On receipt 
of dimensions we will quote prices and send samples. 
G. QIJAIEE, 396 Broadway, New York. 



HAVE YOUR CirCLE 
FITTED WITH 



^ ^VOAstfr m^^ O R R o w 

-Ifi j-P^vviTH^T BRAKE 

^S-ecSl YOU RIDE 5 O .M 1 LE. S 

I':,! ,:-;amiil ■ BUTPE.DALONLY 35. 



OVER 100,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes so safe and easy you do it 
every chance you eet. Your feet on the pedals 
«ives perfect control of the wheel. Ladies' skirts 
keep *own when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Ijainp is superior in 
construction to any made. 

Illustrated pamphlet giving AetaileA information 

regarding Brakp, and Lamp, sent on application. 

ECLIPSE BICYCLE GO. 

Box X, ELHIRA, N. Y. 



WALTHAM WATCHES 

The best and most reliable 
timekeepers made in this country 
or in any other. 

" The Perfected American Watch^\ an illustrated book 
of interesting information about ^watches, ^11 be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass* 




MR. BOOKKEEPER, 

do you know what the Comp- 
tometer is \ it costs you nothing 
to find out. it will lielp you out 
on that trial balance. It insures 
accuracy, is twice as rapid as the 
best aeeountarit and relieves all 
nervous and mental strain. 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

62-66 ILLINOIS St.. Chicaqo. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationaries. Portables, 
Engines and Pnmps. 

i^° State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL, 






CHBE 

CHICAI 



aca 

GOIIL U5A- 




Dainty Watches 

in colored enamels 
to match dress 
effects. 

Send for our *'Blue Book" — free. 

The New England Watch Co. 

37 Maiden Lane 149 State Street 

New York Chicago 




The iiisten Ckieal Research Co. 

PETER T. AUSTEN. Ph.D. Prest. and Manager. 

Introduction and Disposal of 
Chemical Patents, Processes, 
Novelties, Formulas, etc. 

Explanatory Circular on Application. 
52 BEAVER STREET, NEW YORK. 














ASBE 
FIRF-FFIT 


STOS 
COVERINGS 

ABSOLUTELY HRE PROOF 

PERFECT NON-CONDUCTORS. 
BLE. EASILY APPLIED. 




1 IfvLl/ 1 U/L/1 

PURE ASBESTOS. 

REPLETE WITH AIR CELL& 
STRONG. LIGHT. FLfeXl 




MADE IN SECTIONS 
FIT STANDARD PIPE 

H.W. JOHN 

.^WEWYORK,.CHlCAGO PH 

ASBESTOS MATERIALS. 
ROOFING MATERIALS 


THREE FEET^i-ONG. 
islNGH^O 16'fNGHEi^. 

S MTti GO: f . 

ILADELPhtA aOSTOW- V 
ns or 
LIQUID PAINTS & STAINS. 
ELECTRICAL MATERIALS 











^ 



ACEXYl-EME 

DO YOU KNOW that the most light, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. STEWARD'S WONDER. 
Write, inclosing 25 cents, for sample. 
STATE LINE TAU^ CO., Chattanooga, Tenn., U. 8. A. 



SAVAGE Hammerless Magazine Rifle 



SMOKELESS 

.303 & 30-30 CAL. 




Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 



The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and smr.ll game. 

t^" Write for Descriptive Catalogue A. 

SAVAGE ARMS CO. 

UTICA, NEW YORK, U. S. A. 



Eastman Kodak Co/s 

BROWNIE, 
CAMERAS 



$1.00= 




Make pictures 2^ x -2% 
inches. Load in Daylight 
with our six exposure film 
cartridges and are so 
simple they can be easily 

OPE.KATED BY 
ANY SCHOO?, 
BOY OK GIKL. 

Fitted with fine Meniscus 
lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 

BrownJe Camera, for 2^ X 2J^ jiictures, - - - ^1.00 

Triiii>>iiarenl-I'iliii TjiHridsts (i exposures, 2J^ X 2J^, • .15 

lironnie Devclopiiiir siikI rriiitiiig: •iitfit, • • .?.'> 

THE BKOWNIE. CAMERA CLUB. 

Every boy and girl under sixteen years of age 
should join the Brownie Camera Club. Fifty 
Kodaks, valued at over S500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Cameras and every member 
of the club will be given a copy of our Photographic 
Art Brochure. No initiation fees or dues if you own 
a Brownie. Ask your dealer or write us for a 
Brownie Camera 
Club Constitution. 



Send a do ar to your local 
Kodak dealer /or a Broiunie 
Camera, If there is no Kodak 
dealer in your t07o>i, send ns 
a dollar and lue luilt ship the 
ca>nera projnptly. 



E.ASTMAN 

KODAK CO. 
Rochester, N.Y, 



JJOUJ 




You can prepare yourself for a better position 
without neglecting y»ur present w»rk. 
Our students advance in salary and position 
while studying. More than 150,000 students and 
graduates have taken technical courses by mail. 
No need to leave home or sacrifice present sal- 
ary. Our own copyrighted texts are furnished 
free. Your success is guaranteed. 

Others Have Raised Themselves. 

Devote part of your leisure time to the studyof 
Meckaiileal or Architectural Ifraiiglitinfft £lec> 
trU-al,Mechuiilcul, Hteuiuor Ci>il Eiitriiiucrinfi^; 
Architecture, Survcylujr, Mliilii)(, tTiemlstry, 
Bookkeeping and Steno£:raphy BY MAIT^. 

Established 1891. Capital $l,5U0,l>(J0. Write aud tell US 
what profession jou wish to enter. 

The International Corre»pondenee Sehools, 
Box 943 Scranton, Pa. 



PERFORATORS OF ALL METALS 



THE HARRINGTON & KING PERFORATING CO. 



BATTERY 
WEIGHS 

ONLY 
15 LBS. 

8-INCH t 

FAN. 




STORAGE BATTERY FAN, 

$15.00. CIRCULAR. 

THE U. S. BATTERY CO., 253 Broadway, New York. 



BLUESTONE 
HIGH PRESSURE PACKING 

For Steam, 
Hot or Coltl 
Waaler and 
Air. 

Packs equal- 
ly well for all 
There is no 
packing made 
that will last 
as long or 
withstand as 
well the ac- 
tion of steam 
heat. 
Gutta Percha & Rubber Mfg. Co., 130 Duane St., N. Y. 




The Dairy Farmer 



Tho total dairy products of the United States 
amount to |7()o.OOO,000 per annum. 

Thedairymen who produce this milk, cream and 
butter are farmers in the broadest sense 

They cultivate large farms, carry large herds of 
cows, and need for their work everything? 
that any other farmer needs. 

Their income is steady, not intermittant. They buy 
goods the year round. For these rea3ons,they 
of all farmers, are most desirable customers. 

The readers of HOARD'S DAIRYMAN are the most 
intelligent and progressive farmers, the lead- 
ers in thouprht and action. 

HOARD'S DAIRYMAN is admittedly the ojie author- 
ity oa all questions affecting the dairy farm- 
er, his cows, crops, buildings and tools. 

Can any aorricultural advertiser afford to miss the 
80,000 farmers who read HOARD'S DAIRY- 
MAN? Send for a specimen copy and judge 
for yourself the class of farmers that read it. 

\HOARD'S DAIRYMAN] 

■^ Ft, Atkinson, Wis. 



Does Much Work 



With 
Little 
Work 




m 



emin^ton 

Typewriter 



WVCKOFF, SEAMANS & BENtUlCT. 
327 Broadway, New York. 



Keep Your Horse Healthy 

See that his stable is fitted with 
LOG N'S PATENT STALL DRAIN 
which carries off all filth and bad odors. 
Saves its cost in one year. Prolongs 
the animal's life and aids to its useful- 
ness W^ Btoklef Frt€. 
liOgan v'<iaiiit»r>' IIi^rAe Ktnll Company, 
168:^ Br^adwn.v. »av Vork. 




Money. 



All varieties at lowest prices. Rest Railroad 
Track and Wagon or b'tock Scales made. 
■ 1 Also 1000 useful articfes, including Sates 
IJ Sewing Machines, Bicycles, Tools, etc. Savo 
Lists Free. CnifAGO .Scale Co.. Chicago. 111. 



IFSSOP'S STEEL^^B^sV^ 

U^-^ FOR TOOtS, S/\WS ETC 

W55 JESSOP A SONS L9 91 JOHN ST NEW YOf^K 



